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President's Comer 


What is & ‘smart’ fadio and fs our spectrum réally ulilixed, or just 
oucupied with 20" year-old technolozy? 


Although the concep! of “smart” radias 14 not something new, one of the 
best articles | have read in some time was recently published in the June 
lurbes ASAP by Geurge Gilder, whielvis available on-line (Gilder, 1997]. 
Thislast year, Dave Sumner, Excc Vice President ofthe ARRL, wrote about 
these cuncepts afer attending the Spectrum En Bane heannys held by the 
FCC in which Paul Baran (xrandfather of ihe (ntemet) spoke [Sumner, 
1996], “Vhe basic concepr is he tuocimum reuse of spectrum by building 
radios that can determine where and how to operate “Baran's woten 
testimony described the need to move away from the communications 
moudel of “dumb tansiiners talking to dumb receivers and toward 
networking with “sodin’ equipment having greater tolerance. for impuriry 
(Le, Imerference), maximum reuse of the spectrum through shorier ninge 
transmiters, and incentives to maximize shared use of spectrum and ta 
miniinize spectoiin ‘warehousing [Sumncr, 1996],~ These concepts have 
beor a major (focus [Ur some time with those working within TAPR on the 
Spread Specurum technology issucs. The stormy news !0 somes that these 
mexlern-duy “start radios” will be builton Spread Spectrum technology. 
We now Gnd ourselves in 3 rulesmaking process at the FCC thar could 
seriously jeopardize the Amateur Radio Service's (ARS) place in history 
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President's Corner, cortirnsers_ 

for Ihe creation of such devices aver ihe next five years, 
all because the Notice of Proposal Rulu Making (NPRM) 
rewarding changes 10 the Spread Specunum rules may not 
yo Farenouyh in sonre urces ormay selually be worse ihn 
iose written in t98S in ofher reas. 
(hip /Wwwwlapl onp/ssirite changes huni) 


As Giider stares “*. frequency Shortawe: ty cauSed by 
Oinking solely i renns of damit ransraitters and dumb 
Tebuivers. With today's smarcefectronics, even occupied 
irsquencies coula potenteally be used.” fGilder 1997] 
The approach Some xwould take today, Wile 1APR is 
foeused’ on working donates funine apresd spectrum 
radios, falls under the concept of fess than itellixent 
(yrademminere ald (eoeivers. These less than ihtellreenr 
radius arc yony Ww be hos exqqyessive to fplenen| and 
easier to comprehend under the current paradigm of 
ligital systems, tut Witte do we Bind the 10-20Mbhz of 
spectrin thar duesw't interltes witlh.anyone glee, 50 tha 
we can opernte theve more traditional hgh-ypoed madiuy 
using ménods developed ih the last 20 years? Probably 
on bands that will bo very UIT oulr to ninptenenat then on, 
that siso cost more to prexdiice. and don't offer much 
disiance for comiWuiioations in either 4 Wetmopnlilan or 
local area, 


With regard ti? the issue of “ts our specrruin being 
ceeupied br utilized.’ “The ciel veasort (br ihe apparent 
Shonage Of gneciun, he concluded [Baran}, is repulation 
ur it.” Rotone bis earlier catigue of wireline 
communications he declared that “the present repulatory 
mentality tends to Mink in lerms ofa centralized control 
Siruphire, altogether too oeminisvent of the ld Suyict 
einomy AB We Know weday. that particular form of 
centralized systerr _ ultimately broke down, Emphasis 
yalh that stricture vas on limiting disinbution rather than 
on Maximizing the creation af qonds and services) Some 
say thst this old Inghly conralized made! of economic 
contro) cemaitts alive and well today-not in Moscow, but 
within vor own radio regulatory agencies,” (Gilder, 
1997]. 


“Lhe heart of the problem is the concept of spectrum 
as puUbhe prupwly — as carve teal esiale Ww 4 previous 
natural resource. Spectrum is nothing of thekund ft hss 
beon created by.4 series of boihant Lechmeal innovations, 
beginhing With Marconi and conbnuing in 4 stendy stream 
of high technology oscillators snd digital signal 

ors from maynetrons and klystrons to waractor 
multipliers and surtace acoustical Wave devices, from 
gallina arenide and indium phosphide hererojuncilons 
16 voltage-controiled usallators and Gunn or IMPATT 
diodes. Spectrum is chiefly z product of inventors and 
entrepreneurs, Americans will me the day when foreign 
governments sod intermations! oryamzations begin 
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Oven | nko, schoswisc indiesic®, condita! peemusson is erantod in rezen- 
yod ey mle hpperine Yemeni fet jane). omnerctal Amsseus publi- 
KaDONS Neo ied that crodil Sexvea vo bl the uuihurund TAM, alone 
VOU Ae VAG qellune ber (94 }. Oxher reproduction is 
piohinnio! Wathen! ariller perms fone TATE 


Oplligns ozpeselice these Of Vic aul nin coll moe notowedily ddsc 
ef TARE, Git Boers oF Prectersy, Ui ficess 1 the Nalin, Acceptance of 
aiyerneny dees not ponaiones eoderscmeat) by TAYR, of the sroducis 
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Posbovaster Saud abl eed en geeoy TAT 0B St (4 Denon, 
TRO THROATS, Picket Sunnie tiectrer (ASN BSD Seae, USI i9s- 
(19) 2 pollinated quericrty by the Tcson Amatear Pecket Radio Compe 
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coves home contact Une odinar eo thet vour work can bo chard 
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The prederres! Poreve (er crtickae ve ple ARON text: dee preferred 
cape forma wo HPGL or POX Rowever, vecen decpt nny popular 
svend pater cowl ay ayliee (wie Allene ovv lekernt alwubd 
Le Freie’ (hee MX 
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Prenigamt's Comer, Continued_ 
AUOLONNG and Leeing marshaling and mandutinu ihe Wse 
of thosy mostly American tovknologies (Gilder, £997)" 


“The real estate model applies chiefly tp brundeasiers 
and other: ust analog moxdulanon schenies In which all 
imierfer@ice Shows up * dhe siune) A toevsion spnal 
feqywites anme SO dcvibels of signal to nbise power, bit 
TOO EMu-b By corsa, errur-corecied digtral stanals 
cab offer yirtwally perfect communications at a 
Sipmal-tosioaise ratio Wal below 1) decibels, ur 10,000 
times less, Moreover, new digital svetems can divide and 
subdivide che spcetrunt Space lnvo-vells and aifTerentiate 
Colla by spread-spacum clés or even salale part cular 
cnnnections in apnce by Ivison anulriple-sooesy 
deyjces that faneion as “Virtual Wires” wllucating all of 
The spectrum to each call (Gilder, 1997] * 


Paul Baran and Crores Gilder have buen whiting dhourt 
these above rssucs for Ore Uine now amd this sahject 1 
of particular relevance if ve coad the eurnments and reply 
cOMMentS to the talent Comments anil reply comments 
regarding KCC Docket 97-12 the su of AMS 
fules to provide fi greater use of apread spectrum 
CaommuUnieatidn lcolnologies 
(htip (www taprarg/ssrule_crangeshiml) Many of 
ihe comments dideuks the need tor lees tegulstory 
mandates to allow uspeimentalion ta drive whit 
Techn! guy, ia being developod within dye AILS. Ofhcts 
dont share these views ay Vou would mopect within act 
a diverse Nobby as amateur radio Some ofthe curmmerts 
are easily definable ws the proreoniyn of earsiing "spegenunt 
Warehousing.” by the fac! (hat other amareurs don") want 
any sew mode operadny in heir parlof te spectrum 
that cuald possibly interfere with what they do ay part of 
the hubby, even when alf of Amateit radio is shared 
among afl uscrs However, much of the percepion of 
Spretd Specuum techavleuy 1 deve oy fhe yoomman 
servjoc dune by AMRAD in the carly 1980s, which led to 
the current Part 97 rules on spread apecirun ard also by 
the ARB I. “Spread Spectrum Sourcebook.” However, 
iany of these beliefs on how Sprewl Spectrum hehaves 
among other users of the is fused on 1970s 
technology or on ansluuies Wat deal with atilitury radars 
or ulher systems that are nor relevant to digital 
communication sven ‘Vhe “smart” radios that Cnider 
talks about and amateur radio must he implementing is 
bared on 1990s technology. a0t technology om 20 pears 
iO 

The only couyon we can't share our amateur radio 
epcvtnum and must have barid-plans is because we chowse 
0 use older anWlog Modulation Semmes tn which all 
inerferencea shows iyi in thre st Wits ‘smar radian” 
even if We use xegments of the bands that amateur 
satellites. weak-wgnal, EME, tod voice mpeaters Operate 
on, hese fadios oan avuid certain narrow spremymn wher 


Siimuner 1987 (ese HT 


tmlcriere However the purpore ofeunys spread 
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if Senses POLENOG) Inlerieence possybilidcs, We must 
View spocirum idlizastion asa local insue for these rypey 
uf néw radios, not as a natinnalaegniatory policy. Let's 
tako d few examples. There are omybe several hundred 
EME operuiors 5pnead throuvhul ihe WS How many 
hours of ihe day, week, or year does one of theee EME 
eavhissante actually opcpety (hee syemem? IF the EMT 
stat] On ey UP Lo transmit at He moon, doean © the local 
‘sunt radio beer hel staal, kriaw what the sub-bend is 
isd for, and tren dvend dik} Sennvent for sty 12 hours” 
Vake Amat salellite operanans, how often is a sarellire 
un 4 paciicular sub-bund er frexyuency available for 
apersoon divi any one day? Again, these satellites 
opera on Frayuenctes of subeDanis When a ‘smart 
rack 425 bind iy by « elalion could tt not just keep 
wormturing Mat freq, and wait forsome penod of unt tu 
start to use Wagar! “Mis appedach works very well for 
voce repealer Dead scuments inwhich many hours of the 
day yotet pitt co unused. buy during a fee hours of the 
day hove nivh-powk walTic Use “The ohove coumples are 
vaged on thre aszumiptions fai t jwe lave sn amatcir radio 
opermur uae this mode in a 130 mile radios of a 
‘amar padio dnd 2) that thése DOW redios we aning 
tran 
technolguy 15-10 Huild radios that gan use much lower 
POlWwer lo Accomplish (herr opeanvis and at the same lime 
vot be apparen trrother uscrs up ihe ram far away. 
Thas, Wf yuu don’) have any lponl EMF, satellite 
Operations fc While is, vou don") have to Worry abuul 
pom onal will beable to use all Thespectruns you have 
available to yar instead of following & bund plon that 
doven'tocvessarily apply to youruréa, Alihough, if you 
live Pn a metropulian area, thea much of the intelligence 
of the radio pets used more mflen, Also. if these mdias 
really are a5 transparent as we hope they will be (o ober 
yoers fa the spectrum, pusmbig only ¢ sntall seyment of 
the amausur tadin populsnon, say weak-stenal opersrors, 
need to be worried about point number wo 


With the ly pes of “smart” radios thal TAP intends to 
(esign. amareunmdio ould once again be on the leading 
educ oMechnology However, the FOC; listens to those 
dguinet sew fecinolopy innovations or issues regarding 
protection of othe operaiig modes and the FCC issues 
4 final Repon and Ordor thar doesn’: rruly allow 
Expenmentulion and implementatiyn of advanced Spread 
Spevtrum conimumowoun devices, then we could be so 
seriously hobbled, at to be unable to contribute 
meaningfully to ihe advancement of the ongoing 
telecurnmunicalions revolution. This, hecause a small 
Group within out hobby areata d of new inna iticne tral 
Teh! cue s cortain amewnt of dislocanian within what 
Gey perveve to be ches opcretime ini¢fest 


Amateur tadio es & whole has a decision to maicc: do 
We advance and participate in the wireless 
Communications revolution underway and be a key player 
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Previdanti Gormer, confined 
in tie dO We Sif on thidsidell nes wartng for our specsrum 
(ube taken Away 30 Hlat we can al Pedst operate the: 

we have for the lio) 20 years for anquher 5-10 years? If 
we don't become acnye pariieipants with rules that allow 
Cor ihat participation, then uthur eommerceal serviqws will 
produce ‘the pocessary technelauy and we will tnd 
ourselves Insina pur “amb! in the coming WiC 
conferences These are the same MWequencics thal provide 
COMMUNICHn ONS in Hines OF emeryency, proving growinls 
for ficW technolowy. and recreahan to many thst 
pacdcipate a: our hobby, but could eventually 2o ty other 
survioes thar show beter utilizsnun and outcomes 


Another porenvial downfall is.uhar there ts a group of 
decision makers that (Bel ther any new technology shold 
he forved wy the fisher bands. booaus they hefieve 
“smateur radi needs wy have things opcraliny up 
(here This re he “use itor loseatvoncept One reason 
thot minny aMatedts are not On these "brahos’ bards is the 
cost, diffioulty tt making such Aystems work becuse of 
A lack and cow Of tent squipment, utd the usefulness of 
some of hese hiphérbands io the “Miotile’® enviroment, 
Voinakes sense to build chese smart radios w places on our 
butt iat offer the gfeacest potential for frequency reuse 
ald Wilizetion and alvo on wider-Utilized Lieho-bands 
where we com make systems eu (aster Wecause of ture 
spectrum width, We will build 1,54Mbpy (Ti | and faster 
rallos starting on | 2Ghz and up, however srying we 
yhoulin’s develop shower dats and voices systems un 2 
meters or 70 cm because people already operate there is 
diffieull Co comprehend, These are the bande that cued the 
fechnulugy desenbed euuve the ato, Bands where 
peonle can no Jonper cer cc dinatéd (1 ¢_ wareligused) 
apeerum ia tuild radidunal systems om bande thar arc 
really aadcruh)+ 66 based on the number of peopleasing 
thom, hut heavily wenpied bevquse of band planning that 
limits where people have avreed to opuratc 


Dou we want to ace amateur radio go the way of the 
“Sovier economy’ as Gilder points oulor do we wantco 
keep amateur radio in the spodight of technical innwvalion 
and ender ship? Tknow whatmy answer is), do you knuw 
what yours is? 


Ty fmish this segment, ler me quote Devid Sumner. 
Exec Vice President ofthe ARRI., again “Firstothe rites 
of the gume are changing, Ag incumbent users of the 
spectrum, we ust realize that We yardstick by which our 
uae iy measured is vetting longus. Secnnd. distal 
lechnoloyy gives ns ul new tuols lo enhance our 
(wn Servic — fools that wo have barely beaur te think 
shout using (Sumner, (996) “To let the 
idlecomoanimeations revolution erat withoul ua would be 
as short-sighted us Tiling to. convert from eparh lo CW, 
orfrom AM to SSB. [Sunimer. 19%6)," 


Paged 
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{f whet David Sunnct wruie abouts the future 1s comect, 
ihen the comments and reply comroents filed by the 
ABRL und others concerning the changes in néee for 
Spread Spectrom) don’t reflovt thin sercepuon of thet imure 
wt all ‘They peflceh an artinide of iaepling whatthe FCC 
has propuved for the new niles without question or of 
keeping the Slams quo of spectrum proteetion and 
Operauniy modes and NOL ensdurn@nig expenmentation 
and implementation of new modes ta keep the hobby alive 
and crowing to the Aext oentury, 


What is long ramwe vision and how docs die TAPR 
membership participate naw? 


Four yearn do now. scyeral of us started looking, 
seriqusly inia Spread Speetiamn communivutions 
lechniques #44 possible solurton yo the several untical 
factors |Nat faced both Me aspects of digstal 
communion and the hubby in general I-won'l cover 
(hem fers, cinog } have covered (hem In past columns 
fhitpy/www lapr.onwtupr/honl(presidents comer.hemiy. 
} have statial Tn Mote columns Wat the TAPR lune range 
plan inthis arcn is going to eke Gime. | have owl ved 
messaues On e-mail and USENET that state "now that 
TAPE has ai0.0 9) 14 Hoing somvthiiig —why husn' LTAPK 
conmpleted ityct?” Well, the answer ls *it takes ime io 
iiplement new technolawy, expecially technulogy thet 
How ilephalcs RE ito the deaer’ wid. lechnology that 
roguires rules chanyes io inake It practical tm make 
eyalisble~ The coment nilomaking process hes been 
under wae Toruver (wn yearsouw | ihinkthevasemajonly 
of TAPR members undyrswind this, but many none TAPR. 
members don) Ste thi € and expaot it to behapperang now, 


1f we jouk Hack on the current fone minge vision 
cnemuni from TAPR, we can ace the mots of thes 
Uyoughits a> ‘we baci as 1988, when Peto Fuion proposed 
the TAPR Packeftadio project Pere had the correct 
vision an iC ths project bad been successtilhy completeri 
chere is.no telling pust how enwoh that peopel would have 
changed the fice of current @iiateur radia digitpl 
communications. To dtu, he packctRadio was theonly 
project that TAPK had aticmypted that invulved the 
Nearstion of iwital and KF clonients inte the dosiug, All 
the uthor guccassful TAPR pees to dale heve just 
fowused on ihe digital side of things, With Spread 
Spoor diginas COMMUNICATION sy sie, the jntegration 
of RE and div ial elements ds crucial tothe success ofboth 
making icwork und inaking it wyuilable ata pee amateur 
fadio cothusiasts Will perceive a5 aveepiile and plunk 
down their cash 10 purchase 


Tothis end at the TAPR Board of Directors aicetine 
Held in Daytun i May, the board voied to find the inital 
stékecs of 6 900Mhe 256K bps FHSS [frequency Hopper} 
design. This 1s one of two desigus thet TAPR should be 
undcriaking mn the next year, The second desiun, which 
we believe Will mater either 24GHz of 1} 2GHe and 
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Presaients Cormecsconinued, 0 — 
operate 2t speeds up to §544Mbps (TE), ts on hold 
awwiling forthe NSF (National Sevence Foundation) grunt 
to support the developmunt project ta be started. Both 
rodion. fall Imo ¢ @uegory of byline imellicent “This is 
something that many of us have been discussing 
informally for die last two years and is € key port ofthe 
NSParanrpropesm The SODMhs radio dasian group has 
aked that thear identity be kept quivt so.23 in give them 
Time (co devote thar cnengy Wr desen and development 
This arouy has pastecpemenqe i the necessary ayeas ani 
L think we will sec something evenisdliy, We must wrve 
them tone and <paceso cunplete their work, With luck 
we swvill all bo abie tn read about (he initial desiun ayihe 
upcoming Digital Communications: Conference 


There ary several ways TAPR menibers can particrpate 
in these long qwige plans pow. The first i§ to begin 
feuining snd cducaling yourself sboul what Spread 
Speen! is and how it works inday. There is 4 but of 
information of the TAPR Web paye 
itp.)veww. tapr ure'ss) and st yourdocsl brary “LAPR 
supports an e-mail dist for Spread Sptcirum 
communightions Get on thal list and sre asking 
questions, There wre nrany on there who will help Bhmer 
those interested (nthe mode if you don’) think Spread 
Spectrum is (ho eeswer, hea zesvand) oiler apenas as 
well Leaaming and education is 4 lot ol what 
techavlogeal change is about 


Second, | alight be lecturing the conyregution thal 
already knows whar TAPR is doing bot it rs Hipossibie 
for the TADR Bount and a few of the mover, io handle 
Wl ths questions and chstesvions that Happen on pucket 
fidio BRS traffic, USENED and allow enelnes. [twill 
bo up io she TAPR membeeshijy 1 communicate what 
TAPR js wbout and defend 1) when Ineerracr and 
defamatory statements ve niede by others Hisup leihe 
TAPE membership 10 ucale those that don tonderstand 
or beleve that new communications technologies are 
based on 1970s teulmoldgy ry to help disseminate ihe 
truth 45 you see it, and help stamyr Mut the rumors and 
conjecture: 


Another aspect to your myolvement ts to contact your 
ARR. Division Director and lel him/her know what you 
(hink about Spread Spectrum and what TAPR is avtively 
pursiuinw You might ask why ix it important to 
coymMumcate with the AKRL? The fast membership 
survey we did showed that oyer 80% of TAPR members 
supported ile ARKL 25 members and we must 
acknowlodye that he AKL has a large voice in the future 
of what happens ar the FCC, as well a5 Severdl other 
Important aspects of the hobby Your director's 
representéhon at the ARRL board mectings eum only be 
45 youd as the information supplied by Meir constiments. 
‘This is YOU i you are in that 80% of TAPR mambers 
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who ive alsa members of tte league! W you think Spread 
Speen + an imporrant Quure mode in emuteur tadio, 
you riesd to drop an einai wric a lever, or call the 
Wirevtor What represents you and letthem know whac you 
think Those vat oppose the further use of epread 
spectnim in the hobby have diready been doing this, 40 
we fond beller start particnmiting un the prowess or the 
ourrent FOS rulemaking will conclude and wemixbt fied 
that we have rules (hat really Kill the aurvent spark of 
interes! that has Deu lo kindle end might one day. 
hesome apagh Name paths hobby with regard to spread 
spectrum communications in the emutews radio bands 


Other Orqanizational Issues 

Don't forget that the ARRL and TAPM Digital 
Commuuicapoms Conference will be held in Baliimore 
MD, on Optuber 10-12 Proceeds deadline for papers 
Is ugust 2O0h! Neddline For booking your hotel room if 
you are flying in or clay overmyhi is September Sth! 
this is. fll month before the Conlerence, so don"t pur 
AFP pening Your biel room, deri) now while room rates 
wre al the conference price 


‘TAMM will have 2 Dooth at the ARR. National 
won venton to be held in Jacksonville, FL, on Auwust 2-3, 
19¥7, Bé save tn drop in and say hello w Steve Bible. 
NTLIPIC and me we will beworkine the booth | don't 
thank we yyill be presenmng during, she conference, but } 
es ornee Will bave plasity by deseuss you come by the 

vy 


AttheTAPR Board mesiing at Dayton, we alzo 
the Alii ated Groups motion There will be a full wnteup 
in the Weal aud Aout how looul ott regional groups car 
hucome affiliand with TAPR 

tewant to take 4 secoud to canpratulalé Steve Stroh, 
NBGNI, for hie excellest work and effort as secretary of 
thie Ofgahizdhon. since he took UVor this position shortly 
aller last year's bourt meeting/at Sea-Tac, Washington, 

Hob Hansen, N2GDK, /SR Editor is always looking 
fur (echnical papers ty publish i the PSR. From reading 
al] the mail in the last seworal months, people are doing 
things, 30 plessetaken fewrinutesto write it wp and send 
i 0 Bob for publication in the SR 


Lat] next quarter! 
Cheers - Greg, WDSI1VD 


Sumner, (1996, May). 15 theres spectrum shortage? 
QST, p 9 Reprimed with permission in 2S7 issue #63, 
pi? 

Gilder, G. (1997). Inventing the interme again. Forbes, 
ASAI", June Trad Web: 
ign Www forbes. corn/asapy97/0602/106. htm 
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NADSD Update 


Tf you haven't visited the North American Digital 
Systems Directory in the last few months, you should. 
The web pages have undergone a-major fixe lift. The 
system now contains over 3900 entries submitted by 127 
organizaions in the US, Canada, and Mexico. 


The system still has some wurk lo do to get Mexico 
fully operatiunal, but wo expect to sec thal happen before: 
the end of the summer. 


The only US states/territories that do not have 
imormaton being submited include: Kentucky. 
Montana, Oregon, Puorto Rico, and Wyoming. There are 
several rewons in Canuda that also do nor have groups 
representing. Lf you can over one of these wreas, please 
contact Carl tistey, waleqe/aitapr urs 


a= Ye es 


en eee 


TU ean SW ee SNES 


Sew See < ee ee Se 


pene pass of a Tea FYI S, 


The NADSD parmapants will bein \o work toward 
ensuring current updates nest ihe end of 1997 for 
inclusion in the 1998 TAPR CD-ROM. as well as 
investigating thé possibility of doing a publication of the 
data for sale by regional groups participating in the 
printing. 
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WWV/H demodulatordecoder 
Millsiishucy.udel du 


You may be interested i a DSP-F modent program 
which implements 4 radio clack based on WWVIW WVH 
wansmissions. It tas a nominul timing exror lexs than 
—-T25 usee when tracking one of the slations and. nominal 
frequéney error less than +-0 4 PPM when nol (racking a 
stanon, The clock produces an ASCU timecode that can 
be used to set the hime of another device, such ae a 
compuler, as well as precision aerence signals thal can 
be usad for ather purposes. such as to drivelaboratyry est 
equipment. 


This has been a fun project and something | wanted to 
do since T was a consullant to Prec; jon Standard Time, 
Inc, (PNT), when they made the 102) Intceuraied ‘Time 
Source, which is synchronized by WWV/H_ I made rash 
Suggestions (o scrap the conventional microprocessur thar 
Tuns the thing end replace it with a DSP chip. with 
appropriately cleganl demodulution and devoding 
Algorithms. | also suggested to rely moneon sophisticated 
Signal piocessing. which can die deep in the nyine, and 
less on mulliple-frequency scanning, bath of thesc things 
provide better accuracy and Jower cost, Well, they sold 
the business to Tracemex before I had che chance to yar 
ihé idezs in practice. 


The program isno toy, the desivn is hasad on optimum 
receiver pnnciples using s masintam hkelhoud epproach 
and matched Hier, synchronous detection and soft 
decision algorithms, The clock discipline is modelled ay 
a Markev provess, with probabilisite state transitions 
Sovesponding to a conventional time-ofcenniry clock 
and the probabilities of recei ved data Gomelatal wiih eeeh 
decimal digttas ttadvances The result \s 2 pectommance 
level which results in very low erur putes, even unter 
conditions when tbe one-minute heey from the WWY 
signal norvally its mos! prominent feaune, cansol be 
detected by car with s communicapors recever. 


The proxram produces ASCII fimecodes in two 
formats, one vom patiblc with the Spegtracom radio chook, 
which is supported hy the Network Fime Protocol (NTP) 
distribution for Unix and Windows, plus another 
including more performance data It alas produces 
number uf debugging formats and various sigials. 
synchronized to the WWYV/1I signal. It can operate ar a 
number of baud rates from 300 bps ly 153.6 kbps The 
DSP-95 front panel LEDs are intncetely Coded oo reveal 
the health of the program and the various dumextulatioe 
and decdxting alyuritiims. 


There are a couple of things that have stumped me so 
far, both having to do with the J4850 WART in the 
DSP-93_ | have nol heen able to get transmit iMernupris te 
work, which would provide better uccuracy forthe ASCII 
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timecode, Also, | have not been able to wiggle either the 
RTS of DIR lines /o providea precision pul se per-second 
(PES) synal to discipline ihe computer clack down Ww 
microseconds. A Mystery remus why chemutched Glters 
for the WW aod WWYVH seconds tick cant pry the two 
apart Sulluhle mea nulpae are rovealed im the 
docuniention, 

Phe disivibution Gonigining The program source, 
DSP-93 binyry, funcuonal descnpoon anid operating 
instructions, is uvuilable for anonymous FTP from 
fip ude) du i the Hle pub/ip/yrwy ter 2 This ia a work 
in progress and | \nyire anybody i monkey wath the 
aluonihms. expenment with sew features and. generally 
bave = wood Unie Your comments and se@cestions arc 
Most Welouene 


Dave, WIHCF 


Timewave Acquires AEA 


HIpE New uumeware camysea_bList! 


AEA Acquisition Complete! 

Timewave has completed the purchase of all the AEA 
1 \deanced Electronig Applioations, Ine )produgisescept 
The wvierinas and antenna analyzers Timewove will offer 
new product etles as well us warranty service. reparr, and 
fivirware upswrndes for existing AA products, 


Tempy Research Corp. of Vista, CA has acquired the 
AEA antenna analyzer and sntenns product lines. Contact 
them at 406-387-3795 (Voive/lax} 


Upgrades and Repairs 

Timewave fecognizes thor the lack of a source for 
upgrade EPROMS, cepair pars and fSctory service for 
older products may have caused sume inconvenience tu 
AEA customers. Setting up the factory service and 


uperade Jacililies 16 Number } on Vimewave’'s list of 
tasks, 


Timewave will handle warunty service for all AEA 
data products, including thase sold by ALA in the last 12 
months, and these new ALA products currently on 
dealers’ shel ves. 


Timewave will make penodic announcements about 
the products and services as thoy become available. 
Watch the Web pave and Timewave magazine ads for 
additional information. Alsy check with your favorite 
dealer for information, data shects, and catalogs as each 
product pets inte production, 
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Phase 3D delayed 


Space Bulletin ¥rom ARRI, Headquarters 


AMSAT Phase 3D olficials ccoemun optimistic desptie 
wiother deluy ia the leunel of the Anane 302 that is 
whelluled fo cary Phase 3D aloil in mid-September. Ihe 
European Space Aurncy, ESA, anniunced this wock thay 
the Anane 502 launch wall he delayed a couple of weeks 
mul September 30 at the earliest while the ruvket gets 
anothar engine [Psthe second delay announced this yeye 
for the Phase 3D vebicle ba March. the munch dare was 
Dovel Tram early July i) mid-Seplwnber, AMSAT-NA 
President 1! Tynan, WSX0_ remains philnsophical 
about the schedule chanyes “I's move af the ame“ he 
syd “We've tying i Use ell the time they give us 
productively ” | 


Orbital Meport On-line ssid this week that-a faulty 
component was detected in the liquid oxyzen turbopump 
of the Vuleqin engine duo ty Ny on Anane 504 Smoe the 
oni of the flaw wne identified a5 4 possible produciun 
defecrund a Similer element & Known to be mn the pump 
of the eneing already mounted on the Anane 502 rocker 
thar rewenily arnved m Kourou French Guyana, the 
European Spice Agency und the launch consortium 
(CONES) have dowded ty remove te edaine and replace 
ipwath thc use ounelly shodaled for Anane S03 which 
features 4 comporrent from an olde production batch 


Any delay increases the overall cost of the project, but 
Tynan charscterized the additional vust ficlor of the most 
recent delay as “noise level ' He did not bave a precise 
custestimate Tynan, who was arthePhase 30 Integranon 
Lab in Orlando, Flondu, said everything is woing alon 
well Inthe process. “The RE equipment inteurated fine, 
Be potest 

For more information on Phase 3), including pictures 
of the assembly and integration process, see 
brip://www.amsat org/amset/sats/phase3d html. 


P3D RUDAK web page updated 
Bdale Gathee, NEEVA 
bebe gap com 


Lyle Johnson, WA7GXD, scnt mé some digitized 
pretures of various pieces of Rudak undergoing mm-on 
and testing in his lab ii) late March. J just got around to 
updating the Rudak web page tn include these pictures, 
and Lyle’s descriptions of what's happening in each 
picture. 


hitp:/Avww.amsal, org/amsat/sais/phase3d/rudakaw 
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Using the Tipmate with a KPC-3 


Jock Andigrson 
jraaemsslink, noe 


[Prom the AURS-SIG] 


After receiving several requests io send my “Tnipmale 
ly KPC-3" sotup here and in private email. I decided to 
dooumem my setup abd post li here Please fig! free to 
add this to any APKS or Tripnate FAQs in existence, 
Much of the infurmation listed here comes from a sig post 
by Bill Kears on 12/29/96, desorihing the steps akon by, 
WHSIAR_ NOKZ.8 and WEK5M to get it working, myht 
I've added the litle embellishments that | used lo 
customize the senip Tor my westallarion_ 


1, Install a 3.7K renintorat RAB on KPC-3 printed circurt 
board 


This raises DSM on the KPC~3 RS-232 intertiier, which 
is connected to the PTR. lead of the Tripmute RS-232 
imestace. On/ofl for the Tripmace is.controtied by the 
OTR fead. 


2. Build the RPC) to I ripmate Adupter Cable 


J used shielded DB-9M end DB-25M vonnectors for 
minc, with abour 4" of shielded, 4 conductor Jai oahle 
in between. Wote that pins 2 and 3 in the DB-9M arc 
connected. together, This enables the Topmate to “self 
start”, since the Tripmate sends our the required 
injdalization smug on Its TXD when powered up) The 
wdunter cable alau interfaces the data mutpui of the 
Tnpmale 6 the KPC-3, and the KPC.3 DSR signul to 
DTR on the Tripmate, 1G activate the GPS uni, 


KPC-3 to Thipmate Adapter Cuble 
KPC-3 Tripmate 
DB-25 Male DB-9 Male 
2 
2 3 
7— —— 5 
§ 4 


3. Configure KPC-3 for GPS operations. 


Except where noted, factory default parameters are 
used. My personal setup: 


General parameters- 
MYCALL N4ULS-9 
ABAUD 4800 
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RIEXT Tripmote standalone tracker, no 
terminal. 

BEACOM every 20 {20 mins) 

DNFROTO SRACON VIA WIDE ,WIDE 


SLT 1 SVERY 00:00935 (Feequant posit updates 
inte local =stationd; uses LTP 1) 
BUT 2 EVERY 00-02-90 (gomdi for local area; 


osen We 2) 
BLT 3 EvERr 00:04;25 (wide area propagation; 
usep BT? 5) 
BLY 4 EVERY 00:04.35 (Wide sren peopagation: 
User UTP 4) 
Remole sysop parameters 

@YRBMOTE Your remecte sysop alias here 
RTEXT your Peete sysop rassword text here 

{Hemote sysup capability isa reul plus. Tuse my home 
safion to change mobile tracker parameters withoul 
bringing the TC imdones to a PC. Use with caution - 
aume commands wil “break” the TNC, making it 
Necessary tu Gesconmedt Ue and Oring it in to software or 
hardware reset fhe unit) 


Final command. then power down unit- 
TNTEAPACE GPS (ets EPO-2 up to parse MMEA 
data from the Tripmate! 

When KPC-3 is powered on, Iwill come up in GPS 
mode, louking for the NMEA samiences preceded by the 
SCiP* headers lisled in GGPSHEAD 1-4, To wei ihe CMD: 
prompt back comeet aPC tovkeunit ninning 4800,N,8.1, 

the KPC-3 on and after i few seconds, nye 
conirol-C threetimes. Don’t forget to tame the INT GPS 
commund afler you are finished to restore the GPS niode. 


4, Installation 


Connect the TNC to your radio using the neroul 
interface methods for your radio mixtel, Connect the GPS 
to the KPC-3 using the adapter ceble deseribed above. 
Connect all equipment to your cars 12 VDC power 
source, preferably a direct, fused gonneyiion im the car 
battery. Provide power to the Tripinate using mtemnal 
battenes or an external power sourve (see Other Notes 
below), Place the Tripmale in a location where it bas & 
clear view of the sky. 

Power on all cquipment and momior 2 seperate TNC 
and PC running APRS or a terminal peowram for activity. 
If everything is configured correctly. you should see 
packets timed coinciding with the BLT paremcters that 
you set in the KPC-3_ Vald position information will he 
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wangmitted once che Thpmate has a chance to acquire 
Jocks on the visible s2sellites 


Other notes 

My enfire setup eunsisis a 3 Yasuo HT. 35 watt power 
amp and KEC-3 mouniul in s plastic carrying aise 
salvaged from an old Cunon miniature electronic 
typewriter, This bos is mounted in the trunk = All 
equipmenris connceted directly te the car battory, and lef 
powered on at all Gmee (also Leown as “Poor Man's 
Loyack™| The Tr pmate rides on the shalfbehingd the rear 
Seat, Viewing satellites throwet the rearwandow of the cer. 
Houbnde Veluriy keeps the equipment box from sliding 
arcund (a the carpeted trunk and also keeps the Trprmie 
to ene place on the curputed rear shelf, 


I purchaved the Delonne power cuble set, and use the 
Tépmare cyarettc liver cable fo the Cagun plestiy bore 
W& supply power to the Thpmais This gives me a lot of 
Fexibility xf Lever need iq sake JUST the Trpmate sul 
yd use 11 in anuther selighce: An diemanve would be to 
use one of the many scthiey of feesing regulated +6 
YD on the Trpmate RS-252 Fin 2 and jumperiny tite 
center and (+) gms of he batery oonnecnor together to 
supply power tothe Tnpmak. Relying on hanery power 
alone is probably nol visble fors standalone trvckur 


T make extensive use of the KPC-$ renee sysop 
capabilites tu change parameters. For example, when 
parked in my driveway. Ill back off the BLT times to 
avoid <himping repetiave posit mfo on the husy local 
APRS tet. 


National APRS Calendar 
Howry, NOWMM bear virally ont 


Ht Was sugussied by Bab Brunings, APRSilus Authir, 
that chis calendar be maintained in s common location and 
be posted weekly to the APRS-SIG. Northem Illinois 
APRS Network (NTAN) has voluntcered to mainitin ibis 
list 1 you have items ty add to the list send the 
informali¢n (date, Jocstion, event, what's happening. 
frequencies used, contact) by c-mnaillo 
henryvb@dpliv- com or complete the form a1 
htip// ww geocities.com/CupeCanaveral/Lsh/Z80%ap 
isdalform. huni 


Wed 07/23/97 - Tue U8/05/77 

Fredenckshura, VA 3807N O7717W; Boy Scout Nat'l 
Jamboree, 35,44) Boy Scqute fram all over the couns 
iry. Hf snyone on the SIG is gonns be there, bong your 
trackers! Tt anyone else can help out, please let APR- 
Bob know. Contact APRBob mailio: brun 
inga@nada navy.mil MAPS of Jambo Site 
Nyy! ww tapr.ons 
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Sun 08/03/97 

Misnmun, MS-150 Louisburp Pancake Ride: Volunteers 
ieeded 206 etaund-alone trackers, any/all MIC-F units 
ayailsbic, plus people with Jsptopy and ability to go full 
APRS mytnle. Uveriand Park (KS) south to touishurg 
(KS) end return. Contact Jim KUOG 
mailto kuOgmhaaprs one 

Sor 08/09/97 “Aflernuon” 

Shrovepuet ~Bosster City, LA, Shreveport - Bossier City 
LA Mamilest, APRS Presunwition by Mike, WBSQLD, 
Huwfest is Saturday and Sunday Contact Mike 
WHSOLD maslio:mbheskem@Gistarnext-nct Wobsite 
itp Awww_starles(. nevhomes/mbeskett 


Sat 09/06/97 - Sun 09/07/97 

Miseourt, MS-150 Get-Awny Bike Ride: Volunteers 
needed 20- stand-alone rackers, any/all MIC-E unity 
availatilo, plus peaple with laptops and ability to zo full 
APRS motile Grandmew MO eastward via Pleasant 
Hill, Kingsville, Chilhowee, Koh Noster, Sedalia and 
south co Versailles Cantact Jim KUOG 
mato: kele@beuprs on 

Sar 09/20/97 

Uayton. OH: Duyion At Marathon; Possibly JavAPRS 
lor [his event, Contac! Bub. Mahoney WEBCXN 
Mailto:ramahon(aiworldact wit et 


Pri 10/1097 «Sun 10/12/97 

Baldmiore MD, ARRL/TAPK Digital Communications 
Conference All-day seminar on APRS amang wiher 
things. Tins #5 the Conference where WinAPRS was 
oungsived in 1998 Contact TAPR 
buy //www pr onu/dee 


Fri 10/17/97 - Sun 10/19/97 
Toronin, ON, AMSAT Cunlerence 
Contact AMSAT hatp //www.amsat org 


Sar 10/18/97 

Hanford, CT; Nartlord Marathon; APRS will ayain be 
used 10 trivk key elements in the Hartford Marathon, 
Plan moludes 6 GE'S Standalone Trackers with multiple 
APILS screens at Race ieadquarters, PA Announcer 
and wther locations. Fregs: 145.790, Contact NIOKP, 
Keut mailto:algkp@bisgloot com Website 
Wip iduned -knuti/htid him 


The latest infocmanon can be accessed thru the ire 
Homepage 
hiip//waww geocities. com/CapeC anaveral/Lab/2809 
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APRS Tracking the MS Walk and MD 


WalkAmernca 


Alan Crmtswell 
Slantiwiisumcccoly nis ote 


Copyright 1997, Westehesier (onergency Communiva- 
tons Association, Ine. The WIECAGRAM may be qniiect 
Withow! prior permission provided proper cred! is given 
to WANCA, the WECAGRAM dnd the enthar of the ancl, 
if inedllcated. A copy of the publication containing the 
quore from the WLCAGKAM waould be appreciated. 
itp: seww. weed.arg 


{/Additiendd pictures con be found at 
hilp. wew sreca_are pr, ani eww.wecd org wooprs,/ 


Wesichesté& Emergency Communications Associanon 
(WECA) used APRS for the first ime at the MS Walk a 
Ryc Playland on Apnl 20h, and the March of Dimes 
WalkAmoncs in Mi. Kisco on April 27th, We only had 
ute tracker opersting in u vehicle: a beta-testmodel of the 
TAPR, Mi¢ Encoder, shown Were as part of my public 
service po-ke it inchuiter: 

« Kenwood 7M-733A dual-band mobile, 

« Nual-band mag muuni anlennae 

# APIS Mic Encoder (bet test niodel) with « Radio 
Shieh wedoet box for the various owinecuans, and 

+ A DeLorme Trpmaty Cilohal Positioning Systm 
(CIPS | pecenver 


For the Rye event, i rode with \ ED-1, one of three 
volunteer EMS crews from the Ossining Volunteer 
Ambulance Corps, OVAC. For the Mt Kiscoevent, I}ent 
My equipment to Bill Nolan, KB2YHT, as | was pant of 
the crew up arthe ENY Convention at Beaconfest where 
we ran APRS in the Red Cross Comm Van (along with 
10-80m HF, VHF, UII, and ATV). 


‘To use APRS at these events. quite a bit of advanced 
preparation was required: 
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# | generated street-level detail APRS inaps from OS 
Census TIGER/Ling dala, nse 2 progtem 7 wrote 
called HiQaprs. You can find the program ai 
hirpy/www cloud? net/alan/hanvaprs “The maps 
can by found on the WECA APRS weh pege, 
hitp//wivw wees org/Wwuiprs 

¢ lused DeLonneé Street Atlas LUISA to trave thie planned 
route, exported this coute to a fle, and then used the 
list OF way potnts by enhunce the APRS suet map 
with a highliehwd outline of the noure 

+ | setup an APRS ¢ligipeater at hom thal tninslates 
the Mic-E packers fram 147.06 1 14979, the local 
APRS lvequency. “The digipcaier is another program 
| winte called wprscdins 

+ Forthe ENY Convention, Owigkt South “2FMC, 
scl up a lernpotary 145.79 diwipesicr ot 8 hilllop site 
nedr Fishkill and another al the Corasslands tower to 
ensure that Ou’ APRS activity would make it up to 
Fish&il!, And, Anthony Licata, N2NWZ, Drought his 
laplop aut a VHF rig for APRS, among other things! 
Alse, Will put up a temporary digipeater on 14579 ul 
his cirifmend"s house near Mt. Kisco. 

On the day of the Kye event: 

* Iset up my laptop computer next 10 the NCS in the 
cum van, conneeted fy the packer (NC end moni- 
wwrng 145.79, 

« (dropped my yo kil itn Pete from OVAC's AWD (he 
was MEND-1) and off we wont, Asusual when nding 
with Pete L had to clip on to his battery Since his 
cloarette lighter plug wax ehenvise occupied wiilr 4 
splitter for his cell phone and Dashmuster strobe light 

What worked and what didn’s: 

» Using: the Mic-E eliminated the need Moe a second 
midio thal one would need if usiig a conventional 
TN -based APRS trivker wid the desefise problerns 
that would o¢vur if borh were on 2 meters, 

« However, using the Mic-E algy nem) wy position 
reporis were only transmitted when | keyed up orth 
occassional time the frequency was clearlong cnough 
for the automatic iwansmissions tu happen This 
means the NCS generally didn’) Wave « current pos- 
tivn for MED-I withoul first communicating with me 

e Pete's vehicle has a near vertical windshield which 
prevented the Thpmare from uestine e good positon 
Jock, Lended up duct-taping the mayiver lo his (oor 
Bill had to do the same for thy Walk America when 
he rodc in a hus. 

+ This was farnher complicated by a total lack of vial 
feedback from thy Tripmate of whether it Huila godt 
fix ornol. Like many GPS rewenvers, if the Ll prerate 
fails 1o get. fix or doses 1) lor lonp envauh, it dppears 
ty require power-eycling before it Will successfully 
feacquire, The unly way to kpow for sure tot the 
Veipmate hed a Ox Was to get somdune GAN 
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APRS to check or ro hugh wpa laptop computor (0 1 
—not exectly « comfortable postion to be tn for the 
PetROn Setang up a modile tracker in x served-agency 
vehicle. 

© Wehud the conim van Station on 145,79, listening for 

the repeats of the Mic-F dain Unfortunately, 145 79 

was boing desensat hy the |47 06 NCS cracepiner 

AoW digipeater coversex (My Ihe area was poor any- 

way, So, the map atthe NCS position missed mmny 

of the transaniesiuny in hendsught. we should heve 
put the NCS packet station on 147.06 and monitored 
the Mie-F. (fansttiasions direetly. 

When Ciot home and lowked al the log of the 1+? 06 

to 145.79 diuaponter, it bd fouged rumy position 

reports Thy havea Java-capable wel browser, pou 
can soc the replays at hip:/Awww wees org/weaprs. 

Tor the Mt Kisco cyent, 1 paige up MY apnedign 

configuration so tliat nonc of ihe 75 o1 30 position 

reports received fiom Bil! ort )47.00 made tt up to 

Fishbill The one or two that did, happened when be 

switched over io 145.79 and kerchunked the Mie 

+ All o€ Dwigt’s hard work (0 wut the tend pewarg digs 

ioeallal ied not 20 to waste #5 Ane Booten, N2ZRC, 
who Was running an APRN demo from inside fhe 
hamfest wasabletu iligipear through Anthony"s sr- 
tion in the ywo wnt from there throuwh Dwight"s on 
the hill. Normally Dutchess County and Westchester 
County donot see cavh other on APRS ducto a hack 
of WIDE digipeuters ify Dutehess and Putrenny 
tures out thal Fink Pedersen, NZVAL, had also put his 
Station on the air so We had o bavhup paul 

Many of the tessons jeamed with the beta-test Mio-E by 

us er the other 50 of a9 botd-lesers have heen fod hack 

jeto the final design of the production unit that weet on 

Ale at Dayton: 

» Phe aecd fie an agly conncecrer bow is gore: The 
Production Mic-E 1s wider and hae front-panel modu- 
lav and round microphone input jacka, and rear-panc'l 
modular 7Hio Out jack and en intermul “personality 
header™ jumper block for tatlurny We unit for your 
spectic brand of radio, The unit conves with a modu- 
lar cable anid « nnd mic plug that you can put on iI 
to allow connection back to your fu 
Positive feedback of a valid GPS fix is now indicated 
by a tn-<olor LED on the front pune! I"ve alreedy 
upgraded the firmware on my bets model and retrofit- 
ted this feature! 

« Several other in-color feedback LEDs have been 
added to uid in determining the settimes of the mes. 
sage and digi path controls in the dark 

« And about & dozen other less-visible improvements 
were made 4s well 


‘ 
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So what's all (hal junk connected to the Kenwood? 

On top of the ig be the beta-test Mik Finender. The produciion 

version looks even olcer! Yor u picture, see 

blip2/ ww. fap ofptape bind mic< Mil The bets unit hes, from 

hf ap igh 

© Digipeater path ywrivll weed n solocé how you wart your pasition 
WO OeUpUsie GN GiNectveed uF difoctional, by choosing dilferent 
Seqpcaie: cbs (salar to the LNPROTO _. VIA commend) 

© Somes cree warnter eich. [hers ay 8 Cpomcd stamers rany- 
ing from OFF. rorusenprrey Ts switch also selects conan 
bore! a soeoue SAU dieipow iments (which results in much 
shorter packets but on only De used with an SSID digineater ike 
sprit). 

* ALTO switch to cnc automutic podition repons w he sent 


poradically_ 
« Power sweet. 
To the rivht of the fe, attectiod (4 Ue metinting bracket ts 1 Radio 
Shack pmjea bax, On top it « mancr power ewatch for the Mic-E 


and Tremic OT Om the front ar 

* Micanpal modular jack. wired far ary TM-737's mic 

«© Delon: Triprenc 8 in” tugele swiich This loops the Pp 
takes Fal) buh bp RAD to cet al Peer ww el ad wants (it some 
Huis © tocpt peiny ot bout eo ASTRAL”) in orcter to sani 
Sooo SNELA IE? GT) mcsue aires. Opcning the switch 
GESTS TT) roe tt Ge [ron pure? DG) 

4 \ DR! Sonpcetor to plug my Egptop wt wtf can rust Sirect Alkic 
USA cansurrenithy with the Moo-E 


Crome out tee Gugh of ihe pinfece have ure 
@ DC Power 


* A cible witha enDIN thet putes gudio. PTT, and DCO peer 
ato the Stic-E beta uml 


¢ ASHE wih sO! dot mutes GPS Gatwinio the Mic-E beta uni 


¢ AqnK withs OU-Y tha! comme.) the Tipmale for NMLA dla 
avd to supply power and the “wrmeon"” sigadl_ Powering the 
Triprosve this way elimumutes (lie aared for bamerics. 


© A osodolar cave dha cues ito te TMET A's mic puck, 


= A ibe TON then commeets to ie TTS 0's efate jack. [tase this to 
wes the SOX! (aqueteh) TTL output whieh iy high whew (he mdin ts 
uasquchshed This 2 used for he Mio-E's holdal? cimeut whi 
Prevents it from auwormutcully wninewuiiig, when the frequency in 
Ht thee, 

Instat Lhe peuyeol beve are! 

© Mostly @ fils Wcel of inlenuruwel rie wees ania couple of Modes 
honwown the vailous picks and plugs. | feed a gener diillod INT 
board Nom fadio Shuck (sliced un halfithe tong way ant mood un 
oder) to dy all (he Fatcrenaneetions. 


© 4 UMBITI power cogulear progranmucd Wo sbow 42V witha 
conph) of fcsiGars. This supplies power ty the Mic-lt and ihe 
Tripmaice 
‘Tie reason Pchese 6.2'V = thon'y a hat rosetenes Thad i (av junk 
bow that got me botwoee Taand 11V. Loth the MicE aml the 
npmald have Wdermal meywaters The Tapia FAQ on the mere, 
frp Kinde TUT colo peter /iripriale Ly, Sovs (he “Tfpiegic 6 
repulater Nae a runt Laput power of) 1 Y so | coulaiy': just dump 
Las tnt The Mic-F uses a 7805 regulon aed T wanted to heave tt 
in) Lig (there 14 a jurnper td bypass iT Werte supply power ts less 
than 7.5) gs <xt protection for when 7 power she Gat from a 
different source such ue le PV battery | asc when conf wunne af 
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APRS Tracks 


Stan Horecpa 
seznam? yesi_oct 


pcc 

The 1997 ARRL and TAPR Digital Communications 
Conference (DCC) will be held October 10-12 in 
Baltimore Steve Dimse, K4HG, the author of javAPRS 
has organized an APRS seminar for DCC Triday (1-8 
PM) ‘The tentative outline for the seminar is as folluws: 


Introduction to APRS TRA 
Special Event Experiences TBA 
APRS hardware/software updates 

APRSd0s update Roh Rraninga, WR4APR 

Mac/WinAPRS update Keath and Mark Speoul, WO27 and 


KB2ICT 
javAPRS updute. Steve Dinwe, KANG 
MIC Birepeater update: Gwyn Reedy, WILL 
HFje update Joc Aerclo, WIOO - 
NWardware overviews 
GPS overview. TBA 
INC overview’ TEA 
Weather avatiun avorview TULA 
Panel discussion; Moderated by Steve Dimse 
Panéiists. WRIAPR, WULZ ERC), WIRE, others TRA 


Stve Seys (hal “his otight to be hod mast Gumplete 
AMRS gathenng ever. it's as clusc 4s we are fikely to 
Come lo a national APRS meeting,” 


i hope ty fill the first and last TBA slots depending on 
my employment siidaiion, so 1 hope io see you all there 


Speaking of Updates 
As Twonte this, the current versions af APRS sollware 
are DOS 7.9.4, Macintosh 3.0,! aad Windows 2.0.1. 


SIG Update 

Keith Sprowl, WL2Z. has stepped down as chairman 
of the TAPR APRS-SIG in order w devote more time to 
the Mac, Win and UNIN versions of APRS. 1 have 
stepped up to take his place «8 chairman 


MIC-E Update 
The TAPR MIC-E has been released. 


With mobile GPS/APRS continuing 0 grow, MIC-E 
(for microphone encoder) eliminates the need for every 
mobile station to have a (NC, digitally-optintized radio 
and second antenna 6y simply intcgrefing the position 
report inio a very brief tone burst at the end of a voice 
transmission via any voice radio With MIC-T_ nu 
additionz! hardware is required in the vehicle. other than 
a GPS amt The system not only repons position and 
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vehicle type, but also Wansmils one vf seven camed 
messages and four analog telemetry values: 


MICE provides # quick, easy means of tracking your 
mobile operations when properly interfaced with your 
existing voice mdi, Befors opuratinu MIC-F on the air, 
you should inquire about APRS operations in your 
immediate area, Cheek [45 79 MHz (US) 144.39 Mhz 
(Canada), Some areas moy also usc 145.01 Mile Ry 
coniacting APRS users in your local area, you may find 
particular voiwe repedlers thar almady suppon MIC-E 
uperaions with & eress-band [ink to the local APRS 
newwork 


in order ta make the Al'RS locator system practcal, 
MIC-F has been designed with several concepts: 
« Interfaces ty wormodilied tadios via the radin micro- 
phone connector 
¢ Uses standard AX.25 for companibilicy with existing 
TNCs 
+ Compresses position repurt miu abuwl 3 sevonds 
Power consti plidtt 16 $0 livw thar lt may be powered 
from te micraplone jack 
Accepts the readily available NMEA output from 
GPS receivers 
Opdonslly provides fur analou chanmels furideme- 
i 
rie vesuli ie 3, )20U-baud position report cunpressed 
to 32) bytes including beginning and ending Mags. 
The MIC-E jnMall4 hetween your radio mnicrphone 


and radiv and ullows your GPS una io transmit APRS 
AN 25 frames ar designated (imervals wihout a ‘TNC! 


The heart of MIC-E is a PIC chip procesyor that is now 
sold curmmercially by Clements Eviginicering 
(hip. /home ngvisuft_com/egrelo/wiement.him). In 1996. 
Gwyn Reedy WIBEL. lresident of PacCamm 
(http://www peccome¢e: com! approached TAPR ubout 
handling the amateur Version if # semi-kit solution. A 
semt-kit nveane that the board has already been built, bul 
interface wires. box. end other items soll need to be 
configured and assembled for proper use by the owner. 


The MIC-E ts the result of tho collaburative process 
beau in Ocrober 1996 and finshed in May of 1997. 


To suppart MIC-E. TAPR now sponsors a. special 
interest aroup (SIG) for iL To subsenbe to the MIC-E 
SIG. send enzail tu listprociitaprerg with the following 
ome-litve Message 
aubecribe MIC-E firet-name last-name callaign 


Until mex) ome, Beep on (rackin® 
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KISS, Revisited 


A Proposal for the Definition of a 
Secure Asynchronuus Procol 
Didtows G Giossntann, DIRK 
DR GENROGESSAR. DEL BUI 
Upirufab Set anipr org, 
Tauuasat 14. 64298 Darah, Germany 


Introduction 

Most of the errors occuring during traneimssion of 
bulletime and pnvate mul over RP links arc duc to 
character Josses. While plain teat contins efiough 
reflundancy not ta distore significantly the meaning of a 
written senlonce — in must cask or 10 tnike ye allected 
fest part look likew typo, He dissemination vf non-textual 
dipital dats is severely degraded Sometimes, = character 
osu 1 -unly detected in the case Where a Bulletin ID is 
shortened thus producing a dupe which will consequently 
he forwarded in addinon to the orginal 


The number of churacter losses was reduced 
Sianificandy after Jan Setiefer, DL3V/E. and Dieter 
Dovke, DKSSG, [2] enhanced the www" KISS frame with 
an ending CRC-16, However, as will be shown, a CRC 
cannol replace an explicit length specification Iyecause 
several classes of character losses remain undereeted by 
»CRC-mechanian, 


tnorder ro provide “HDLC-yracde" scounty rothe KISS 
protocml. the raw KISS Trame must be encapsulated by an 
explicit count field al tie beginning and a CRO Held a 
the end 


Overview of KISS and SMACK 

‘The KISS prowmeol introduced 1946. by Phil Kam, 
KA), ond Mike Chepplonis, RIMC (if provides a 
simple and convemont micracée between synchronous 
HDLC data which has passed the S30C-barier and ig now 
piresemed as S-bi-parallel byte-saquential asynolironous 
data to the PAD (packer assembler disassemble). 


KISS assures thal wl! Ihe hard work of bil fiddling und 
error Chywhing has been tlone te; thay sifety preexobuns 
against birerrors are nol needed and that no buffer 
overruns occur while exchanging dala beiween TNC and 
PAD. Oranized 45 An asynchronvis byte-sequential 
siream, KISS provides means 10 muillliplee comands 
uiressed to TNCs into the stream of dara of several 
packet channels. 


The format of 4 KISS frame is 
FEND | contro! and data bytes FEND 


In 1990 Jan Schiefer, DLSUVE, and Dieter Deyke, 
DK5SG prupused the following ethanvement which tas 
since been imiplemented in many pécket programs jn 
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Europe, ee TF 27, Flexnct 3.3.x, a number of European 
NelRom offsprings such as TNN and (X¥Net/3-Ner, etc, 


‘The format of a SMACK (Snitteart’s Modified 
Amateur CRU KISS) fiameis. 


FEND| control and data bytes | crc | FEND | 


DLSUE and DESSG'‘s modification to the KISS frame 
is convenient in 90 far a¥ the enhanced protocol maintains 
a high degree of compatsbility with the onuinal KISS 
specification. 


Before we cyntinue no invesugare the imimiunity of 
KISS Frames to iransmission (or programing) errors, 11 is 
usefidl to took back to the basics and appreciate the 
brilliunue Of Ue ideas underiyiie the orginal definition 
oF HDLC 


A Look at an HDLC Frame from the Data 
Security Point of View 

The roots of the HDLC proton! go hack to the time 
Who the pralominant means of réconting digial data 
was on maynete tape. These digiul tapes, althouzh 
checked vul carefully, sometimes had the unwanted 
property of small whomogenitics in their magnetic 
enating which led to bit errors when the dats was being 
sumpled afterwartle 


A block of data ar “reoond” s defined as 2 yuniber of 
ata Gits delimited or “rammed” by a sync patiern which 
was called a “tape mark," The format of a msagnenc tape 
record iN, 


| TM. [dats bits forming the record | CRC | TM 


With « panty DN added lo ® teoord of daw it ts only 
possible to derect halPofiall possible errors. Wherefore a 
more powertul error detection scheme had to be found, 
and this aairch supcooded in the introduction of the 
vbiquilioas CRC and other even mare poventy 
mechanjsmns 


Ina synetirimous ith, the mle of the tape markis taken 
over by @ Unlgiit bit patlery CAlCd “Yay.” It is used as 2 
delimiter to separate ona “freme” of data from another, 
The addticon ofthe CRO as @ “teneralized parity sining”™ 
Odables the pander ba deter my Burst error up fo the width 
ofthe CRC stiny 

‘The former of ur HDLC frame is 


| Flag | _controfanddata bits _| CRC | Flag | 


A CRO-16 is. capable to identify all error bursts up to 
a width of 16 bits According tu this definition it is nor 
possible to have two burst errors in 2 frame because the 
Hurst entails all bits including ihe fiest and the last bit error, 
and all bits in between, 


You may also conclitts (ha) any bist errornot detected 
by a CRO-16 must involve at least [7 bits or three 
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consecutive bytes (AJL error bursts nor detected oy the 
CRC ave mubiples of its “yonerating polynomial” hence 
their length must be ai beast 17 bits) 


Msgnctictape records aid frames of synchronous links 
Wave oue important attribute in common: Their “physical” 
length The length of & reeurd on a taps can be Measured 
in millimeters ur inches The lenyth of a [tame may be 
meagured in time, although wits caznot be repented 
analogous to re-feading o lape record more than one 
roccivor may cead 3 synchronces ume and decnde irin 
parallel. 


Lasplivit length wakes o cardinzal difference between 
records aod synehronous frames on one sido and 
aayndirenqus blocks of data on (he other Asynchronous 
frames have no length specification excep), eventually, an 
explicir count subfidd wa part of the dass field 


99% Is Not Enough 

An argument enduitered Quite offen in disvussions 
abaur protocol yuushons t&, whether one should nut be 
conient, if 2 certain error can be avoided in 99% of ati 
aises, IE unly a single link in Europe of the US. would be 
affected, nobody would ware and we could lean back. But 
if weare talking about protocols, tivert ll links areaffacted 


Parity Bit and CRC Error 
A detailed treament of the concept belind ibe Cyctic Nodur- 
dancy Check (CRC) o beyond tie scope of this paper set wort 
Oo sogeiete Rinial, oF look in a fealbook on Coding Theary ar 
muithomutics. [iviead we'll iy io getalone with some al the tum 
ve ig propertics of parity bite sndcheck aleoriheny employing 


The parity Wit provides a-yety powerfal tool ot very tile cont 
TON detecuon of all cents iyvelving-an odd mumiber of chunyyet 
bits, unTorunatcty you dont detect any errors javoly ing an even 


IM is alin ani coven eunher 
Now wide (ihe smallest extarbers which you cann dowel 
When you art ae « pore be 7 Yes fhe oro, arom cwa hits 


Ti pring yous oy dn your seine BRANES will sos tongs 
hy ovo bails thus Viele These two bits are walled Ue 

You add_ and the rwatd dou ert os that the snakes cer husst 
| cee mms paw aplenty mtr rep 
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Ut tie sume tinte which use ihat Software, end then the 
crror propagatinn 7s expondotia) which means: 


Num_ of Reliability 
ni 


_ 10.99 

4 0.366 

200 ChE 
0018 ____ 

1000 p.00b043 


With 1000 links, an average of 10 inks fail a} a time, 
50 there ure few chances for sucocss! 

Were is nothing: special about 2 packet which has 
havelled over more than 100M Tinks, is there? 


For the purpose of protocol definitions. don’t ve in 
uni) 109% of your requirements are met, and this means 
zero etrors within given spécificadons, There are some 
enor classes, burst Groey and wiissing bytes, which ovuist 
be elrnitialed complcteiy 


His itponant toremerniber thal by looking at the image 
of@ KISS Trame there is nu way 00 tell whether an error 
has oocurmead ar not KISS in bes onginal definition relics 
on Ihe assumption, that the processors involved always 
possess sulligen! coniputing reserves so thal a buller 
oVeErnun can Never OGaur Fut we are radio amateurs and 
capenmenters, and i is ove of the thrills of our hobhy to 
atempe to push he performance of our equipment and try 
Wo Fidd His mits. Somenimes we past ut beyond its limits. 
and thon, pecanemally, bys dissppear and new Alls 
emerme 


So, don't forget) Synchronous links inherently cannot 
lose bus nor bytes! The FCS in the HDLC frame makes 
sure that wll bure errors are desscted up to a width of 16 
inchinve, which mone ume Hyle contents cannot change 
in wiy AX 25 frame! And bull work in practice. (Millions 
of iitemet sets would cnmplain otherwise!) 


Errors Undetected by SMACK 

Asshown above, CHC applications with maunctic tape 
records and synclwampws Nokes all have onc important 
prerequisite 

the nuniber af ttis ur bytes ins record or frame is 
cantly brown beforehand. Grily if you know the lenath 
of the Frame or rower, fiver you e2n apply a parity check 
mainx tikea CRC 


Conversely, the CRC as a method of checking the 
lenght of a frame d= not suitable. The proof is quite easy 
Example 1° 

Suppose in a frame there ise string of zerves, and hy 

chance the cuntens of the CRC-Kegister are also zero, 


crci=3 CHe2=0 
«+» CO OOD DOOD eft 
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tits well known, thar —if che CRC-Rewsster cuntains 
var — while processing the subsining of réroes the 
coments of the CRC Resisier- will noi change. 


‘Therefore, you could take oul or pul. in es many 2eres 
ito this substring ws -you like without affect the 
final CRO of the frame. Or, in other words: the CRC, 
ander these circumstances, is Msensilive 1O any 
changes of rt lonath. 
This example holds fur CRCs of any width CRO-10, 
CRC-3S2, cic 

Example 2° 
The CRO-1L6 is 4 Hetbit number with 2°*16 possible 
yules. Take the following substring vith xn srbitrary 
starung value in the CRC rewster 

GRO=CRO1 chtecRc 

se NUM-16 ~ = 

Now, with an umtel value of CRC1_ afer processind 
NUM-16, the CRC generator (all produce CKOD 


There exactly one NUM-T6 witere CRO | and CRCOZ 
will ve (he sate, s0 you would pot be able to nonce 
thot SUM-16 had disappeared from your frame, aor 
would you be able to deseo that NIUM-16 had been 
replaced by multiple oveurtarives Of the same number 
Evan word, hore are two different NUUM-17s which 
could replace NLIM-16 with an change tn the CRC- 
Reglster after processing the subsirin. 

This esample also demonstrates that a CRC is not 
suitahle to detect changes of siriny Jength. 


The Secure KI8S-Frame Proposed 

The solutivn out of the dilemma described in the 
previous sectun stums quite siniple 

COUNT whe sumber of bytessand put thus number in 
front of the datu 


We would now have the following fomiat. 


Flag llength| control and data bytes _| Flag | 


Well, thery may still be one rype of problem: 
Example 3: 


Suppose we have the following frame [assuming 4 
2-hyte length field): 


Flag | Ox080x00  Ox060x00... | Flag | 


1f we'd lost the Tenth indicator Gx03,0<00°, lhen ihe 
frame would sll joak ok} How can we avoid this? 
Tris here What we7ve2ntroduce the CRC and arrive ar tie 
final layout of a scoure KISS-rame with the adddinonal 
specilieations (assuming a CRC-L6): 
1 - Initial value of CRC-Reuisier= Oxk br 
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2 ~ Length as 2-byte-number, least significant biv/byte 
first, 

3 + The field “cuntry! aad daia bits” comesponds to the 
contents of (he original KISS~specrfication J !]. 

4-CRC, 1 SB first 


"Flag length control and databits| CRC Flag | 


Canclusion and Summary 

We have soen thal. the security ofan HDLC (AX25) 
frame ovitically depends of its implied length definition. 
A unique Prame Check Sequence cam only be produced 
for frames.of known lenyth of course 


Now, we ure able define three essential properties of 
a safe protocol for an. asyndhnonqus tink: 


(1) - Biniiies of dats wauamussion “frames”, aust be 
separcied from ode another by a unique delimiter, 
“flag” or FEND™. sy that the seope of the integrity 
check can be ylearly defined 

2) - Each mame must Wave a Jenpth amribure, either 
implinal as physical Fength of tape or ome, i c number 
of clack pulses, or jn case of asynobronous processing 
an explicit count figld specifying length 


(4)- ‘The inteenty of the flanrc contents must be venficd 
with an error detecting mechanism, usually a CRC 


We see thar the onginal speeficaion of KISS fails 
short of (2) and (3), you cen only hope that no error will 
ooCcuUL 


SMACK falls shot of (2) it is not possible to check 
the contents of a frame without knowing its length, orvice 
versa 


The many yarictics of the su-called RIN, GosQin, or 
AWmBIN projocols used by Germiin BBSs and many 
Terminal programs fall shorn of (1) The “BIN” protocals 
Specify length and a CRC_ but when a characjér 1s lust by 
& LIART overrun for instance, the receiving program 
might wait forever or uniil timeout, or, if there are 
additional characters, the receiving program could crash 
of prodyer silly and unpredictable actions. 


References 

[i] Kam, Phil, KA9Q: Proposed “Raw” TNC Fune- 
lional Spec. 6.8.1986; Available in many LseNet 
ews archives. 

{2} (ivessmiann, Dietmar. DJ4RX, Fehlerbehandlung von 
Kodierprogrammen, 1991-04-12, BID 
$1241) /DROGV 

{3] Schiofer, Jan, DLSUE. Neyke, Dieier, DKSSG, The 
SMACK Protecal, Mrotocol Version 1.0, (27 February 
1992) 


Page 15 


Packet Radio in Education: 

Integration of Amateur Radio and Packet 
Radio into a Long-Term Rehabilitation 
Facility 

Shanaon Leach 


This is the eth of several artictes uppeuriny in iine PSR 
commenting amreieiypacker patio could jis potentedl in 
Af 2 edicalorkd applications, These pupers were assem 
hied over several »ninmors of leaching a eradiiate level 
caursé at the Cinversity of North Leaks, May thanks ta 
the Texas Center for (\ducarinial Vechnoltiagy for ullew- 
ing LAPR to reprint vis informarion. As pari of TAP Ks 
goal in eduwtion, we hepe that these articles will he 
disséemingted (a 0 larger pronp thal can take dhe concepts 
wend ideas fod meet step oF final applicairon trip lermentae 
ton If pon Pave a hedchet-or Mhntttor as apron’, please 
peas hse arileles alrwne 

= (Greg Jones, WDSIVL 


Reprinted fram: 
Jones, Gree (ed). Infuising Radintlased Communica 
fons Tools into the Curriculum “lexas Center for 
Educational Technojavy i945 136 pepes 
hip //\wwwileetunredu 


Rehabilitation fsailincs or units are desipned to axaien 
pauents in developing dhs sxills necessary Tor the oniimal 
hevel OF funolion within \he tumitshuns of their paricular 
disability Someones or facilities are directed toward a 
specific patient population siich as those with orthopedic 
or mveurvloyics) digymuses. Other units have a much more 
diverse parenr population which may inghude amputees. 
burns, rheunvilic Wisordgrs and wnecral wound care 
Regardless of'penent population all rehab units provide 
a multi disciplivary approach wy patient Gary These may 
Include any grall of the filowing: Physical Therapy. 
Occupational Therspy, Speech ‘Therapy, Recreation 
Therapy. Psychosogal Thempy, Sooal Work and the 
overil aupervisen of a physician Reeresdcinal therapy 
specifically works with patients 1 develop leisure 
dclividies With the new nocode Techaigian higenee and 
the versatility of packet radio, almost anyone with any 
physical disability will be able to conmmunicate wills (he 
world, 


Pilicnts wilh &@ irawintehe or sudden onset of 
Mevrological dysfunction may find this éspecially 
appealing The two mom common types are spinal cond 
saurica , and Gerebrovascular wocidents(CY A), 

he SCI pavent 1s generally classified by (he lavation 
of the lesion ip the spinal cord § Those patients with 
lesions which affect the sensorimotor funclions of the 
upper extremiticy are referred to ws quadriplaacs. while 
those panos with lesions not affecting the sensorimntnr 
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finelions of the upper oxtremines dre referred to as 
parsplegics, The actual deficits ere unique teeach patient, 
depending Ga We lodatiad And severity. of the lesion. 
however, wencrally speaking there is a definite loss of 
vensOnmioter function. Cognitvely, ihe SO] patient 
Usual ly reais all Oeil AbNities awailably priorio onset 


Theve are basically three types nf CV AS, iniraanial 
bleeds will vaniable causes, the lormation ofan embolism 
within a qascvlur structure, of die thrombus or blood clot 
Which tmvels to a vasoular strdamire within the lian The 
intracranin! bleeds cenerally [oud to 4 oomawse state from 
Which the pancat does not recover, Nhe oiher types are 
usvally less Jikely to befaral_ hut the deficits iv hms patent 
population woncratly inolude either hemiparesis or 
hemiplegia vontrilateral w the site of injury. So, if ie 
CVA ocdurs on the left de af the piain. the defines will 
nontally cca on Ihe igh side Also 5 patient with 2 
sit OVA will usually haye more provlems witlt speech 
becuse the spéach canters-are primarily lowiled un the 
tefiside They will ysqalhy ropain s portion of theinspeech 
Salle Ovcadse there are Gonie Sseech centers pn jhe mph 
Side: Cogan ve proilems are quite likely Ouwidur and my 
be very subtle 


In addition (a the sensenmotor delicie and the 
possibilty of decreased covnniye abilities. hod) erpupy of 
patients will he ovens Mffugh & psycholuendl prockss 
very similar lo padients with a terrnen! ness. Ina sense, 
the person they repoynized as self has died ana tiey rut 
rediscurver Khenselves “Whe nenal patien! pretile for an. 
SOI ts rial, quel £4 ~ 20 and wory likely torbe inclined 
toward physical achvity. This paniculal age vroup Galea 
likely ta Dave & Nigh dewree af sclf vunaveted ta body 
jmaue. The perv will dsually have qynre difficulty 
fedehpnric We sellin felamin jor fhe roduced gapebiliies 

thu body The patent population for ihe CY Aa is quite 

ifferent. Usually, these pauents are over 55, lessactive. 
and have had prior héalih prollema They arc notso much 
concerned wilh body immavc as wilh beiny independen: 
although they wal! still Newe to consider their decreased 
Ali Mies 


Packet radio used in conjulicndion with Meerestional 
(herapy van provide morcased eoonmunivatien Tur 
Patents with ihe yppoupialy lewel Uf coyninon. Pananrs 
can downlesd information fron satellites, end messages 
arvund the world and into space with both the MIR 
cosmoneuls and SAREX (Shuntle Amareur Radio 
EXpeniment}) This can grewily oxpand honzons for 
pation who may bavefew other ways of communicatine 
in addition. the ability to feam a pew chill that is no 
eoineved to the dimahility cau Wniprove the patients 
psycho-socis! outiook, I'acker mdio has ihe ability to 
allow the disabled 40 enter 2 ew activity where the 
dhaaliliGies are not 4 Tar 
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Packet radio is 4 mths! uf communicaitons which 
allows the user to tensimit informution over the computer 
vie the milice A packer fadio siaiien is comprised Of a 
computer with a TNC box, 4 ham radio and am antenne, 
With the addition of a microphone for the radio ands 
yuer inpul for the cunpuler, alust any patient whit is 
cognitively able can use the packer systany with uithior 4 
yoice input ons keyboard. Also available for those who 


chouse to Loum i, ts Morse Code, whieh would be 


excellent for the aphasic paticne wath [poyiiod hand 
MOVEIIENL 


The cost of a hum radiwvpucket ratliv systemound the 
Adi tidw) AF equipment required for voice inpulweuld Gost 
approximately $7500. Gumpared ty uller pheuey of 
medical equipment, this ts modertely priced. and other 
thor the intial expendinire there is 0 Monthly fee. only 
The Gost Of marnicnncy, The person gperpring (he sjairon 
should be fieensed. and now this is avaiable without 
leaning Mirse Code. 


With packet 7idio evaildble throwwh Rootoetion 
‘Therapy. many panenr who are feefiny closed i mbecause 
of immobility inhereatin some diaabilition could dpscover 
a few activity which would be them in with the world, 
Others can vse thie.as anew outlet fir previous activities 
they can fo lonyer parncipate in, Packet mdio ise rapidly 
developing wechnology with much t offer to pedple with 
Jisatalities 


HF Madem Testing 


jokan Fores, RCTWW 
foren i pallor 


There is some JI mextem sestine activily curenily 
underway) Here is soine information on thost tests, 


BPSK 

1) Wit q group of amateurs monitonng in the UK and 
the Netherisnds usinw sensinve narrow-band signal 
licleetion software, the KO 7 WW heacon thai operated on 
11070 (warmer) was DOT Motecial 1 guess TT there is no 

pagation, there is no signal to work with, revardless of 
what you do. Phe expeninent will now. reverse directina 
with PAOTHN tnansmining a beac Tora week on 14070. 
50 this is an opporsunity to see if we succeed this time. 


Several reports were received from US amateurs that 
heard the KC7TWW beacon. This is good néws-if'you can 
hear the signal, your popy will bc oxcyllent- Also. several 
are in the process to cet thar BVM interfaces sorted out. 
Just & reminder: tu du ekewepeed BPSK with the EVM, 
you do not need 2n elaborate IntcrThvc ~ jist pipe audio 10 
and fra the BVM and puryour radio in VOX mode. Be 
careful to Rimyour power output way down because this 
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15 10086 duty cycle aud you do not want to burn out your 
finals 


2) 1 Wave Had Bopd success wilh the VEZIO Coherent 
software la print BPSK traffie, Signals Fom the west 
coas! we kery sitong Here and copy is 100%: I also 
mansked'to copy xiuul 3% front VE2IO - 2 signal thal 
was Them pnew you knew whall lo listen for, Th chis was 
CW, it would have been nil copy for me -lam impressed 


Topartcipatein tis projet, you noed to whuild ample 
siania-delia A/D.conyertor chit puis into your senal port, 
The hordwarc wis Sediured io OST some time ago,. 
however the schematic forthe AJD and BPSK and 
software i3 available for dewnlakling from VE2IQ"s web 
poxe, Kitp./Wsicty.ca/home/bill/bbs him 


| have uploaded a package containing the DSP source 
code and nutes on how to usc the EVM ay a front ond for 
the YEZIQ, “COHERENT™ BPSK proynini. This is 2 
soniewhar advanced project so cee if as achallenpe-OK™ 
Please look for COHEYM! ZIP in the TAPR DSP 
recent_ploads ares: 
fio (Alp iprore/aprsiCUDsP/recent_uptoadw COT 
VM1.2ZIP 


The VEL2IO sofiware allows one fo set your symbol 
length to any i Sms soullpte ~ basically vou need to 
ACTS I iMeer number of S00 Mx audio cyoles Soany 
eymbol tenyth frum euy Siw to 1D00ms would be 
posible the longer the sunbol wile. of course the 
Oe Ower Anil More critical Lavincn proeadures bovame 
We played with 30ms and 25m=ssyambols on 4(hm thar 
seemed fy work very Well, This aoflware rs quite usefil 
for several binds ol weak siznal work; EME and HF ane 
good possibilides. Unformunately, none of these seauigs 
ure compatible Wh he PVM-baetd BPSK work — that 
needs JZmis symbols. which is not a multiple of 1. 25ms. 
| dn have anad Intentions m modify the EVM BPSK entie 
to do that, bit only when und if T gct the time (n0 
promises). 


Farallel-tone 3000+ BPS NEWOPSK 

3) I have had only two responses to 4 call for 
panicipatian. (ne from the 11S. and one tfom Finland, 
This murder needs orind sionals (ca $6), so Gur changes 
.o make ir to Fisdand as quite slim, but we decided to 
momior the CW beacuns and see when there is an 
opening. 

The situation With the LOS, with losting this modem js 
a bit dissapointing, | have heard sbout the need for such 
a high speed CSMA modein-liere il ts folks! Where are 
you? 

We ill are in néad for participants in testing these 
modems, plese e-mail mer! you wre interested. These are 
really fun toys to play with 
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About OGPS —a tutorial 


Dr. Thoms A Cure WSHYVL 
Ai Dyameat gefe nz coy 


There were s number dif questions asked about DGPS 
botlron APRS-SIG and at Dayton. Let me try to enswer 
most of them al once 


Iitst, same comments on Selective Availabiliry und 
DGPS. The main function of the GPS wutellites 14 to serve 
0 a.clock, and the sutellive derives all jts Siznaly from an 
onhonnd 10.23 MHz atomic frequency standard (Cesium, 
with Rubidiuny backup), The cain GPS enals itt you, 
0s O Ser afé Concemod wath are on the D1 L-band cerier 
al \S75 42 MHz (= 154°10 25), Mach satellice ranemuts a 
spread-specinuni signal with 4 unique pseutlo-tandont 
code (the PRN nwirier you cee Dr etch satellite) 1924 
bite long, gent at x rate of 1.02) menabirs/second 
Thenefore each code bit represents 4 tine nik every - 7 
usec corresponding 10.9 distance -300 meters The 
sequence repests once per millisetond. corresponding ro 
a Aisionce of 300 bre and = wwled the COA (Coarse 
\cquisition b code, 


Evory 20ih cycle ( 1/5oth sccand) the C/A code may 
thange phage end 15 used () encore a 30 bits!'sec dara 
Tissue Os well ns Serving as a OO00 ken range marker 
(note thar 6000 kin la approximately onc oath radius) 
The 50 bps data is aged to cneente a 1500 hit ono messayre 
which wordtains fanorne other thinks). 

+ The current GPS daieimeand the GPS-OTC wueme- 
ton 
+ Tluty Rocuracy ephemeéns inlurniiliiin ty hooate the 
yatellite 
« Hfiformsnog.on the current offset and rate errors for 
the atomiv clurk 
Low-iecuricy “Wiianac” data on all the other GPS 
saléllites 
¢ A crude esnmetg, based on solar Mus, of ionosphenc 
delay cormctians 


Your receiver makes «time “hack” owihe code uming 
duia for each of the GPS satellites w tev Of ils local 
(cheap) crysta) aseillain clock and i its catrier phase 
travhing ley) li: measures the wpparent frequency of each 
GIS satclhity, these are asually eslled the pseudoringe 
(PR) and preudoranwe rate (PRR) (alilwual the PRK is 
sometimes als called the apparem Doppler ofTsel). The 
Vs are typidally nreasured to a few percent of the [23 
Mbps (-300 meter wavelength) 0/4 code —1¢. at the 10 
meter or better level. Thes4URs arc rvypically meas) 10 
a traction of a Hertz (curresponding to the Doppler shift 
for a ypeed —5 19 10 cm/sec= fl.) to 02 miles/ir) 
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Yourcecerver then applicy all (he geometric corrections 
(from the GPS ephemeris missiee) Ih adcount for the 
satellite’s positivua and appatent velnecary (including bul 
the galelliic*emotion and the carih Syoheion on 18 wets), 
By using the PRe and the peomutrie dala Hii at Fede 4 
sutellites, we ono detorming quar 3-L (LatLon/Hur) und 
the tne error in our recerver’s clock, binjilatly 4.URRs 
and the satelite clock time-base oror dale (agaly ken 
rom tle message data) can he used to tind ourd-D veutur 
velocity and the frequency crror in our receivers local 
oscillutor, Recnuse te geometry is Aol perfect, ihe 
ungeranty in determination of position and speed ix 
poorcr than tié Jodividual meusurcmenty Vour tecelver 
produces pununeters dalled PDOP (Position Dilwtion of 
Precision), MDOP (Hehorixental) and VoOP 
(V>vertical) asa maessure of huw the observing geantetry 
is spoiling your mevaurements  POOP=2 meses that the: 
postion is a factor —2 worse than the accuroy of the 
individual PRE 


The messurements are neves perfect for other reasons, 
The receiver fas an rareinsie aos level. there dre enprs 
inthe ephomera cera the signal, from che sarcilitos is 
dclaved 24 |t passes shea the carths ionosphere and 
troposphere, efderera And the U.S. Dept. of Defunse 
(Dob) has tovokutl (hw tsty effect called Selective 
Availability (SA) 


The major SA cfeet comes Irom the fact that the 
satellites have a phase shifter (the cleotroniv equi valent of 
8 line stremher) the woipes of the 10.25 MHx arome 
frequency standard, and the clock signal wy lithered with 
a4 Secrer pecudu-ranidim sequence Oo long time sculey, 
jhe SA diiher everepes to zere. we have expenmentuily 
Mcssiings SA © power specsum and find fad it 16 
band-limited in cherenyetrom « few seconds to 1/2 hour 
The Dot “nuasantees” that che neve of change of tiie SA 
modulanon will be slower than =! milefeur yo that tho 
speed you denve from the PRRx« lar’: tan badly affected 
And we have found that the SA modulation has fw 
coherence between the different satellives in view 


The “sceres” DoD user has spewal hivdware thal 
produces the clock ciwrections comeaponding to the SA 
modulation. The “seeryi™ user applies Mese to the 
Observed PRs and PRRs before mundyine oy the data 1h 
produce positions irl Voila! the nasty effecrs of SA are 
removed The small “secret” user shll loses quality 
because of the other errors mennoned — csowctally 
inaccurscies in the broadcast ephemeris and propagation 
errors imposed hy the tfoposphere and the tunasphere 


Here is where the smart Cisilian wrers can defest the 
DoD and make SA irrelevant Set upa high quality GPS 
receiver at s fixed locsiion. Fix its posinon to an 
necuraely surveyed value. Observe all ihe satellites that 
orher usces in jhe area will be using buy don’ sdlve for 
posuion —— instead. yor derive all the PR and PRR 
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differences fron that for your peyvectly determined 
petites and transmit these Toes by pide Thts progess 
yas hee dubbed Difverential C'S (DGt'S). 


Note thar the DR. ant PRR errs thal (hc DGPS bie 
salipn transits have all the SA correcninns (the same 
ones thy “secre” usultay auld hive len ved) plus thread Hoe 
sormeotions That xccount furerrurs in the GPS mesdiee 
ephemeris and those due tote arth 's armosphere 


Tho worvetiuns aig “val” for~Soomites around. the 
hase stabon correspontiny to the remon where the 
Aimusphenie and Beunielio Comeouos are (Nelly) 
identical With high-auality OGPS sivnals from « base 
station 10-30 miles away, feeding a good user UPS 
reoviver every Tew cevonds, penfivinance 26 good ag~ 7 
oyetorcan be aehivwcd (ap comirastit to > 10-2 muters iF 
thé Dab named off SA}. Lhe DGPS: pertormance |p 
RETIER tan can be achieved hy GPS alone) 

Kerth, KFSBNT asked: 

Wouldoyiu, dr tanseusie, be willis t6 explain Hie “ie 

chimot of sing what You desentet Try not to eet 10> 

lochiical oleasl, Sotcifically. how arc the corrections 
ianemtstcod, received and apyiied TO ity combo 

GPS/TNC/Computer(APRS(Radio confiae or T raion 

cou figamuon™ >) 

Well, chestenals have Wo be available from somehady 
pase station i your area Here in the Balto/Wash area, | 
am (ransmildie DGPS beacans évery ON see ainids (not 
really often cnouuh. espovialty vince the radio links arc 
offen mareinal) oa 645.74 APRS frequency. All that the 
Tous! sere have Odo is to poke the 4800 ips RS232dalu 


from their TNC into the DXGPS RS-232 input connector’ 


on ther Ci#S paceiver, The APRS code provides 2 path +0 
thet the DGPS beacons addressed WSIWI-I2DGPS can 
he grassed through ta cherecerver Or you can just use.an 
RS-252 “hordwire” coantction. The WoIWl-s3 atc is 
using @ protessionsl GPS receiver (Inimbic 4OvUOSSE. 
costing 823000) honked ant one of the L-band power 
splitier ports I have wt my “GODE™ IGS (intcrostional 
GPS Service for Geodynamics) site, The SSE produces 
RS-232 DGPS outnuls which serve as the fessional — 
amateur” interac: On the wmateur side is a PR232 TNC 
and an IC2Tcadio of mine. 


Elsewhere in the US. DGPS bits ave available “ree 
on —300 kHz aupplied by the US Const Guard. Click the 
DGPS bulton On their webs site al 
hip fxty Con ascg onil/ 

Tye more details; their web site included coverage maps 
tu wnswer Royer, RBOLBL's question xboutr norhem 
Ihinois. 

There ere Two pummiercial suppliers of DGPS senals 
— DCI (Dipiral Correcnoms ine) snd Acquitoint DCIs 
president is an Smateur end he momtors APRS-SIG und 
may Want ho Mpect some additonal comments). They both 
deliver ther bits on muibsariars oa local PM radio stanons 
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(DU1 = OS formar, Acqultoint = payer Format) and ere 
ayuilibie aleicat anywhere in dhe LSA fand DCI Ins 
fdruers ih maty forvizn couaties). You buy their speciel 
esoetwer and then vou subscribe tothe DGPS bin DCI 
can bo foutd On the Web AL bila /hwwalepy com willl 
Nari Ainerican caverage dats available al 
ip www daps conm/nenh hunt f can’t seem to locate 
AbquPomi ¢ brevance oy the Wels, 


Reaardine the 300 kKHe GPS reselvers. te siunals 
dre 30/ 99/200 ps MSK signals, Some amaleurs have 
nied to hack-a hnmebrew receiver bur I don't know of 
anyaiuevesses Two Cufiyanies that b know of are selling 
small, boan4ovid "ORM" DGPS jhavers. 

¢ Paritic Crest 
+ CSI (see brtpynwww-cti-dyps som/ubx2 hmm) 

Motlular pecernvess can be seen al your lidcal boat slore 
wid cov in the S400-4500 rene Also see Stalink 2 
htqow www Stari ink@eps con” 


iLeoarding amateur afforcs® The Motorola ONCORE 
ceiver now helio offered hy VAR can generate DGPS 
Auris wed CoS (lov Menbers) $249 The ONCORE'S 
VUN'S corrections are in 8 Motorola proprietary rorniat 
(NOL Ihe standard RCM SC-104 FOKMAT 1!) bul the 
format rs well Gayeonenta! any ayeiiarns all thy inporrant 
information in¢luded in the RICH SC-104 spec ‘There 
Nay been sore diacusion of meng enher an antquc PC 
UT # small mivryprigessor (ee, PIC, 88HC 11) with wo 
serial pwirts toy pevpirmat the dala into RCM format Potks 
Dave sugkusiod (and F don’) want te get mic the “Ts. 
yeval?” jailhouse Jityyer vamie) thet a group might 
purbiase Une ~2D0 kl boCogs Guard DGPS rewivor and 
retransmit the bits om amuarcur channels. [Or maybe DCI 
sOuld have thelr any iwisted th be cooperative | 
‘Otherwise. U you have access to & high quality 
conmercial OGPS base station receiver like I did, it only 
Tequircs pluegny aT Wnt the receiver s RS-232 
por 


Hope this helps. 
APRS Internet Domain 


Move Dimsc, KAHC) 
Mle aiaproryg 


The domain aprs-nzi fas boon resasicred and points to the Miami 
APRScrve mat hang. 
bttp:./ /wew. apres net 

fam Willits and abc to tesae third hovel domain names 10 amonc 
Wilh a static LP ackinese Pur syample. Wul2uprs.nei is the Rutgers 
APRS machine Seal) ec FP wie are trterestod 

Af you bye 2 dyrmuibe 1P mbites cht Out 
http: //iwr-cynip. com 
fora way to Raves mumed address. () urn wrung the Mac clicnt, and 
bervweert therl seiuig up ihe APRSene eanescrver. and yetiing Ube 
aomain reemtcred, | pew Seow far mac about DNS than [ want!) 
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Dayton 1997 ~ Saeub 
Greg Jones, WDSIVD ni! 


Dayton Ay 
HamVention 1997 o= a SBE 
was a blast!!! It 
was great fun to 
have so many &’ 
people working, 
presenting, and 
sharing ideas at this 
year’s convention 
As jong as { have 


been attending 


Shsran Kood ate he. book 
onc of the best in PR TORT TATA 


that respect. Thanks to all those who took time out to 
work the booth, stuff MIC-E boxés for kits to be sold, 
answer all those multitude of different questions asked 
every your, und yencrally participated in being at the 
Iam Vention doing digital stul¥” Dayton is fun, but is a 
lot more fun because of the activitics involving others that 
happen during the weekend. 


Mow Milde, NTIR. Jed Kee WYNN, Dower Hectic WARDZP, ant 
Dasry Mel aman, YUP w front ef be TAPR hocth. 


TAPR Digital Forum 

We were all very surpased 
to find that the digital fonum 
had been moved from our 
normal 75 person room i¢ 
room #1 which held 400 
peupic! While it looked Itke 
attendance jo the forum was 
down from past years, the 
number of people allending 
averaged belween 125-140 for 
ihe entire day of presentalions 
I think ‘om Clark, W3IWI, 
summed it up correctly when 
he stated that “he enjoyed the 
spread spectrum love-in 
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happening in room #1.” You could (cll what the movers 
within TAPR have been focusing on a the last year by 
the presentations of materials during the furum — spread 
spectrum being a dominate focus John Ackermann, 
AG9OV. did another fine job this year in-ereauicny the 
speakers and moderating the Iorwm Thanks to Mel 
Whitten who brought the projector system 


Wo had planned yn 

mae Having a live SS link 
=e herween thy fortim 
seg rvom and the TAPR 
fee booth, Sat Murphy 
siruye of Yam on 
aot 4 Friday a we wele 
P-)"? setne un =A pOWwCr 
turge sapped the 
— rampurer We then 
scurried around and 
located @ replacement 
mother board fur $65 

» and when We wot thar 
Jim Nedly, WASIMS and Trea SkDemes Sena? "Stulled and 


with Ta Tite, KEATAC, 6 ths fwd road operaiing we 
discovered that the 


bard drive had been 
creamed as well. Oh well! We had a pair of SS radios 
casily talking across the HMamVention arena areas wid 
could have provided a live link back Ser audio and done 
some of the other interesting things plinned - [tke live 
video, etc. Something to work on for next yey With 
luck, we will have our own radios doing this ard won't 
have to depend on commercial radios forthe chore We 
did prove that SS worked just fine in the RF bell that 
Dayton presents to many 2 radio Irant cad. 


. iA . 
“ ss aes 


ho Chak, W3IWT end Dyug MeKowney. KOIKE. shone the TAC-2 (left) and the 
Lineoe VP atte board (il), 


We did capture all (he audio from the presentations and 
will be making the audio and overheads available on the 
TAPR web page as soon as I have time to get all of it 
captured and encoded. Keep an eye on the TAPR home 
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page or the virtual Meetings page We should alsu have 
hits Moré phos available on-ting and tn color too, 


ARRS Grp # Gee Diet, 


Besides the audio and photos we took, I did several 
QuickTime VR (Virtual Reality) movies | have two of 
them stitched and ] am working on the third § {his was 
the first time J fad used the camera jlo to take (he 360 
degree panoramic photos, #01 still have sume work to get 
them looking perfect; however, ilis pretty neal (o see the 
Ham Vention malo arena in 300 degrees 4s well as the 
TAPR forum, and just in front of the booth 


TAPR Banquet and PacketBASH 

The third annual TAPR Banquet and PacketBASH was 
held for the second time at the NCR faciliiies Whats 
great place! We had 112 people ailend, which wasa 10% 
incresyc from lust year, Lf you didn’! make iLthis year, 
then [hope 10 see you aid others again text, Many thanks 
to John Ackermann, AGIV, and Fred Pecrenboom, 
KESTO, of the Miami Valley FM Assoctatian for their 
Support of this event. 


Yom Clark's, === 
WHWI. banquet talk So 
wee entitled © 2 — 
“Amateur Ratlig ~ > ~~ 
2000 4 


Retrospective View 

of the Future.” Tom 
made several very 
good points as to 
where amateur radio 
has been and where it 5 
is Boing. At the end, 
Tom had goticn so 
many stirred up sbout 
some of the issues, he Tom Clark WHWL poseening at dia hanqiacs vat 
opened the Saterdsy mph 
microphone up to the 

floor and what followed was an interesting debate umong 
many of the diverse participants at the banquet You'll 
have to listen 10 the audio to judge for yoursell whal was 
suid undweinh the various positions. 


Thanks, Tom lor an excellent banquet talk. 
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TAPR Spread Spectrum STA Renewed 


The following letter was submitted to the FCC 
rewardinu renewal of the TAPR-STA. The TAPR Spread 
Spectrum STA renewal was granted before the orginal 
STA had expired. [0 addition to submitting the request 
for renewal, the TAPR SS STA panicipants submited an 
50 page report on activity. This report can be found ar. 
hitp/Avww.tapr ore/ss/apr_sta him! The STA holders, 
Greg Jones, WDSIVD, and Dewayne Hendricks, 
WAS8DZP, are currently reviewing all the STA 
participanis® activities and Working on setting goals 
dunn this sccond penud of the STA 


April 28, 1997 

Mr Willian Caton 

Acting Secretary 

Federal Communications Commission 
1919 M Street, NW. 

Washington, DC 20554 


: J io C ion 
Beuuest for Renewal of Special Temporary Authority 


Dear Mr Scorelury: 


On November 6, 1996. Gree Jones (WDSIVD) and 
Dewayne Bendricks (WASDZP) (collectively, 
“Applicanis”) were granted special temporary authority 
(“STA”) fora penod of six mouths to allow members of 
the Tucson Amateur !’acket Radio Corporation (“TAPR™) 
10 conduct an expenmental program involving the use of 
Code Division Multiple Access spread spectrum 
emissions (see aijached) Fur your information, the 
attached report outlines the findings of the study complicd 
to date 


The initial six-month period of the TAPR STA ends 
May 6, 1997. In accordance wilh the original terms of the 
STA, the TAPR program is on-going. consequently, the 
Applicants respectfully request renewal of the TAPR 
STA, for an additional six pionths period, with respect to 
the samte set of amateur radio stations for which the 
onginal STA was granted. 


Questions with respect to this matter should be directed 
to the undersigned, 


Sincerely. 


Cres Jones 
WD5IVD (Advanced Class) 


cc: David E, Horowitz 
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TAPR's Comments and Reply Comments 


to FCG Docket 97-12 


TAP filed conprents and pepty comments io FOC 
Docker 97-12 rovarding the amendment of amateur 
service niles ty provide for greater use uf spread spectrum 
comrmtumeziion techwolages As with the complete 
hilemaking proces of RM-$757 and now Docket 97-12, 
TAMR Tas tred to dake all comments and reply 
cormers zvailable te Those that cent get copes directly 
fon the FCC AN of thecomments and reply comments 
tha, TAPR has cam be found at. 
hopo/ywoawniapr onesie changes bun! 1 you have 
web access, pleasy fake a few minutes and rend whyt tie 
ARRL. and others lave Mleti reuwrdinw the culeimoking 
PrVLESS ON spread Speowurt 


inthe Mayor of WT Docker Na. 97-12 IRM-87357) 
Rules to Provide For Crester Lise uf Spread Specuiuery 
Commurlicabliore Teohnolowes 


Comments OF 
Tucson Aoioteer Packet Radio Corporation 


Discussion 

TAPER generally supports the proposect nike changes 
the Conunission makes mils NPRM. Spread Spectr 
MSS") tolindlogy has nut made great advaregs in the 
Amaleurtadio service since tt was first permitted i L985, 
in part. due to the fact tial. by loday*s standards, the Part 
¥7 regulbiOns.on amateir SS ane extrenely sestnetive. 
'n particular, the small number of fixed spreading criles 
pernvnted under Section OF 31 1¢d)C1) inhituiy ihe use and 
development of SS by amateur radiw stations TAPR 
believes thar iris in the public interest, and i ive terest 
of the amateur radio service, to change the rules for SS in 
order t wecelermte the adoption of SS by the general 
ALTATOUS ONIMUNI ty 


TAPR in veners! suppor many of the specitic nile 
chunwe recommendations trade by the Conntinsion 


Mint, TAPR supports (ie Connnisoion = proposal 10 
modify Part S731 1(h) ak i perniins tothe uninientiony! 
Sggenng af repesterimputs. This provisvowis nedundsm 
Whee eunndered in relation tothe ensling sccuonsin Pan 
OT whieh deal with how intwrtorenceshould he prea) and 
handled This aingle provision alone has been. subject 
of concern for some Gime to members of the repeater 
Npeaioviwners Community and rently su 


However, Tor ih samy roxgon TARR feels that the 
proposcd wording of this section puls An unnecessury 
burden on those she choose to utilize SS emissions 
After being quibonzud as @ legal emisaion mode jn the 
service for over figleen years now, it cow seems 
inappropwiale to Continue tesinvle aut SSto he consdered 
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seuondary T afl other allowable omissioh mndeés 
euthonzed in the sevice, We therefore ash the 
OComrmssvun-to strike the proposed sechan 87 stitb jon 
its entirery. thé Coniiession’s ruled in Wes ete should 
vo no fimbver than tu sul 4 maximum canwifiee power 
output level and to sec limits on sunous emtalons 
outside the emaveur tadin hanils 


Sadynd, TAPR supports the Committ gags decusnur tc 
delete sections S731 1c) amit fd), & onder to permit SS 
emismons and speadine wodes that are nie currently 
aiihoneed Elimination of che rule hal divtems snecific 
spreading codes ts necessary, wo facilirue funher 
expen nientadon And deployment of SS techtoluxy in tne 
mmeur mio service. In paricyla thy removal of the 
provition tat restnered ihe usc of hybrid SS emiacians 
will open up potentially new areas of imerdsting 
expenmentation thar hare oot béen alluwed for Over 
fifteen years now. 


Wile, we nuned abova, APR avrees with many of che 
Commission's proposed nale Ghanwes, it disagrees with 4 
Few of the proposed changes contained in the nilumakiny- 


First, TAMA doew not svree with the proposed 
auloniaic power-cuntrul provision of sectivn 7.31 1(). 
Altiqual TAPR sipported the ARR proposal for rhis 
ph he in the comments and reply commonts that rn 

Wed we RM-8737, inno longer feels Unal this peovision 
snould hecae a pant OC the mules covering SS ertssivas. 
Further disoussign and experimentation iat hes taken 
place snec the penton phase of (his proceeding has 
convinced TAPR that the implementation of this. 
Provision would impose a Serius bandivap un the hunure 
devclopment of this emixsign anode, While’)'APR agreus 
thal technically it 2 atmple to control (he output power of 
transmitter, itis quite Onelhermatter to make this control 
mitamatic and foolprow! aver rhe wide cinge of 
upplicutions and uses that aré conimon today ln ihe 
service. For instance. the implementation of thes 
Provision would syike it impossible to use SS umssrons 
in the potnt-to<nultipoint packet midig nerworks Mal ane 
common i the gervice aday because st would he dificult 
10 transmit a single pavket Which would ao! cxvood the 
Hive level at the nearest statlon, TAPR thoretore asks 
(hy: Commission to sithe die proposed sulomatic power 
contin language of this section TAPR: fects that the 
provisions of secrian 97 31 7(a), whieh limits the power 
Jevel ta the minimum required Lo maintain 
COMMUMCutONs is all thal is Weoessary co cover lhe 
congems which prompled this proposed mule change, 


turther, TAPR would fike te se¢ the limit on transit 
power to 100 walls of (his scution ulae deleted, While 
FAPK does feel that 100 watts of power fs more than 
enough Tor most terrestrial SS operations, thie limit may 
present prohlems for some of the more iniercutiny 
spplications in the service today aeoh #8 EME 
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{Carth-Moon-Earth) operations tt would appear (byt Ute 
100 watt lint was imposed buck in 1985 out of a conctem 
for linuting the range of posable SS interference, (his 
condery appears eroundless.te the operating emyicomment 
that we now Facé today. TAPR therefore asks the 
Commission to stoke this provision and allow SS 
emissions the same irinsmiqer power fevéls alloweal for 
fhe other emission modcs auitonved for the sevice 


Szcond, TAPR docs nol agree with the Commixsivn » 
decision to allow suctions 97 311 (e) and (fF) ta stand a» 
Witton, Both sections place 2 putea roowrd-kouplnge 
hurden on any operstor who wistes tn make use of the SS 
ehission mode. 


While those: suoluns tay Nave made Sense bauh th 
1985, nwelve yesrs ater all (hey serve to dois to present 
sstnvus impediment lo any aniateunoperntor who wither 
Ww pp and deploy this mode, TAPR therutore 
oaks the Commission to now eslablish parity benvesn SS 
and al) of (he oiher emission nfodes (inchiding pulse! and 
delete tho bimdereome pfoyisoans and faquirements. of 
(hene erctiners. 


by seidinom to ihe mic changss proposed in che NPSIM_ 
TAPR would also ithe the Coqunisson jo onmsider 
malony additional changes in the niles effceting SS 
Shi Saris 


First, TAPR would ask therche Commission allow SS 
pmissions on all amaccursndic bands abuye SO MHz As 
We hive sinieteariler, (APR Teels that the Comemnssinn’s 
miles for SS ehould go no further than to sets maximum 
transmillérquipul power level arid to set reasonable limits 
OW Sphnuus enissions Ouicide rhe amateur adio bunds. 
Conventions for al! other panameders of operation such ss 
Opersonye froquescies, mexiulaton method. bandwidths, 
priiocals. eto. are beat tefl to the development of the 
amateur radio Community fycll, Such an appracd would 
be in fine Witt the claed policy of the Commission itself 
i the NTU'RM to develop rule changes which are 
* Songisient with our polloy wh engourawing greqier 
spectrum flexibility by enghling loensees tq introduce 
innovative technoloyics wil ty cespond quickly to 
demands fo; wes and different seevives aad apphwations, 
Without administmlive délaya” PAPR feels that SS 
fechnvloay Will provide for such innovation inthe service 
and line great opplivalelity te amateur bands belovw 70 um 
(SS now enly being allow Gn hands 70 om and above). 


Second, TAPR fuels Wat the station identificwtion 
nequiremenis of section 47,119(b)(S) should. be deleted, 
The interfersnpe god harm (0 the band in whieh an S$ 
station is oparahng thal vould bé caused by afaquirement 
to usc a CW wlentification far outweuths the benefits ihad 
would accrue for ONILOriNg punposes rom te tise ut 
suoh eo 1) Purther, it je ilal Wo avoid air | D requirement 
thar would in \tclf quuse interference even when the 


Survie 1987 + Jape 1d? 


Parker Stans Recrer 


assoniated §S emission docs not I AMK feels thatitwould 
be beiler for the amateur AdiO GorUMAty to develop 
tpormaches for hunting the necessary functiony of 
nom terms and identifcution of SS eniissions. 


Conclusion 

SS techanicyey can provide many useful benefits to the 
amitvor (bo colpmumty if rs mse becomes more 
Widespread and mainsiraspy [ponder to aeournplis) (is 
however, cettain “hanges must be made to the 
Comonsaion's fies woverniny the use of SS in the 
amateur mage service By making these chanues, the 
Comimnixaioan will crow: A resw@eetory environment ther 
Will jove mnenihens OF the ainatour midio service encach 


‘flenbitity roaluveloyy (aqevative equipment and hardware 


employing, S§ technology 


For these rcisons, VAP trees the Commission to 
fnompthy issue 4 repurt and order in this rulemaking as 
soun as posable tr Tacilinste thy development and 
deployment of SS comniunications in the amateur redio 
Service. aS propdved in the NPRM and as mindified herein 


Reply Comments Of Tucson Amateur 
Packet Radio Corporation 


The Tucser Amateur Packet Radio Corporation 
(“TAPR™) suibiniws these reply comments in response to 
the above-referenced notice qi! propased rule making (the 
“NPRM “)released by the Commussion on March ¥, | 997 


As demonstrated tn TAPR's mitial comments, the nile 
changes proposediin the NPRM represent, for the moxt 
pan, the Jogical next siop in the reqularion of Spread 
Speetam (SS) conmncsnons lechnoloyics im (he 
Amateur Radio Servier. By pruviding amateur radio 
openers oreater Gesign and OparnGonal Nedbility, ihe 
Commiason will help to promote the develupmont and 
deployment of the next generilion Af SS technologies, 


Noneibeluss, 0 & few areas, the Commission's 
prupieals an tro far( b), and in ote areas, ney far enough 
2) In wlbtion, several parues have opposiad wuriois 
aspects of he Commisston’s propesct! nile changes on 
narrow ald short-sivhttd wounds (7) ‘Thus, and for the 
reusyne set foah more fully below, TAPR urges the 
Commission tu adopt the milé changes proposed in the 
NPRM with the clarificanons and modifications set lorth 
i TAPR's rnitial comments, 


Discussion 
i 4 This : 
issiun's Par Less Restrictive §S Rules 
To yenerst, all parties support the Corormission’s 
decision ta delete scotions 97 511(c) and (¢), in order to 
permit SS emissions and spreading codes (hat ane not 
Cuerénily euticvieed Miviination of the rule thar dictates. 
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specific sprealing codes is neceasary to facilitate further 
experimentation end deployment of 38 aod inthe 
amatcur tadiv seryive, In particular the removal of the 
provision that restricted thé use of hybrid SS enniasions 
will open up potentially new areas of mbcresling 
expenmrotetion thi| have oor been allywed Tor owes 
fifte=n years now, 
TL The Parties Vo hig roceeding Support the Buc 
laxation of the SSE iRecring Beuui 

There appears to be 4 Cumsensute of conmmenters Which 
Qoes mit agrée with the Commission's dorisivn by ola 
sections 97.3il(¢) and (f) m stand az written Beth 
sections place A Dem Goin rewurd-heepine hundery un aly 
operalor whh wishes to medit use OT the SS coussig 
moc. While (hese seetiren may have made acnsc bark to 
1985, twelve yours later all hey serve te do isto presenr 
a SS71005 Impedinenr(s any amatcur opener Whe Wishes 
loexperimentand deploythis mode, TAPR theretorc asks 
the Comission to follow the directives ut the 
Wirimentérs avid now establish pany beiween SS and all 
of heather emission modes (inchuding pulse\ and detcte 
ihe hurdérsome provisions and requirements of \heve 
sevlinns 

i 

Scveral commenters have aofeed with TAP s 
posttion thai the Jimit on Gans power ly 100 wails of 
sovtion 97.311 should oso he deteted. While TAPR docs 
Foal thar |O0 Walls OL puWwer ib more than enough fir mast 
lgrreainy! SS operations this limit may present problems 
for somp of the mivre ini¢resting applications (W the 
service today sudh as BME (Eanh-Mooa-Earih) 
oporations. Tt woud appear thar che HQ warr init was 
impised back in £985 out of s concer for limiling (he 
ninge OF possible Ad interferchee. this conctm apprurs 
groundless in the Opsratiny enVironinent that we now face 
today. LAI therefore asics the Commixsiiin ic Ytrtke ting 
provinion and allow SS ehjissions (hal sahic Mansilitter 
power levels allowed (Of the olber emission modes 
authorized fr the service. 


4 4 ’ j ‘es i 


There appears to be yoneral’ disagreement n the 


commenters Weil the sot automatic power canna! 
(APC) provision of section 97.3 tlie), Altbouvh TAPR. 
supported tne ARR, proposal for this provision in the 
sonmedte aid méply Gonmeats thal i filed un RM-8737, 
tiny lunges feels hat this provision should bocame 5 parr 
of thie rules: yoverrung Sh eniisstons Purther discussion 
And experimentiion that hag taken plavs sinec the petition 

have oy tis procesding has convinced TAPR that the 
mplementstion of this provision Would impose asetious 


handicup on (ie filttare development of dhis cmiission, 


moda As vas pormtud Wo) by dhe comments oF Phil Karn, 
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KAO, the idea of inctuding the boncept af APC in the 
Ledgue’s Potilion of December, 1995, onginaed with 
tim as a vember of the ARRL*s Fuuure Sysiems 
Conmuttec. KASQ has now gone on tecord in these 
peoteediigs 25 aerceing that APC is nut workable under 
all eirevamstuness ane should he dropped as 9 requirement 
for Acwteur S8 communications. While TAP agrees 
that rechinically itts simple tu eGinleol the Sulpur power of 
é ripamouer, !tis quite another marter mm meke tas courol 
avtomatic and fodlproal! over the wide range of 
applications aid uses lhul are wenumdn today i ie 
stevier, Fur uistarice, the tinplamentacion of this provision 
avould make it impossible i \se SS emasians in the 
pole tosribltipoint packet rudlo cetwarks lid) dre 
COUN ut The service wnday. hennuse ie would be difficalt 
to ‘Tensmit w vinwle packet Which would not exceed the 
Ey6 level al the neares station. TAPR therefore aks 
the Commamissfon to stelke the proposed automatic power 
control Janome of this Section, Several commenters, 
including 1A feel that the provisions of scction 
97.3 V3), whiell Vinits the power level to the minimum 
réowited to miintain communicalivins is wl that. is 
necessary la cover the concarns which prompicd thas 
proposed nile vhunye, 


OL SS In Amateur Radio Gands Above 5) MHz 

Several commenters have indseated support lor 
TAPR’s pivilion that the Commission allow SS 
emissions on sll umuteur aviv bands alboye 50) Maz, As 
we have stated earlier, TAPR feels rhs te Commusswo’s 
niles for SS sbolld vo no Jiurther |han to set. @ mexinnen 
transmitter outpul powerlevel and to sch ressons ble larity 
On spurious srmssions outside the muaareur nidio lauds, 
Conventions for all other paramcters of opern (vl sich as 
operating frequencies, modulation ayetod, bund widtlas, 
promcel= cit. we best lel! 1 the develapmenr of the 
amateur radio comununity itself Suchan apprach Wools 
be in line with the mated policy. of ihe Commission itself 
in the NPRM tw develup cule changes which ore 
© console) wid) our finlicoy of encdumaging gtearer 
spromum Oesibility hy enabling licetsess m inimdnce 
innoyative techavluyics and Wy pespord quigkly to 
demands for new and diffefent serviews end apnliqnnons 
without admimiyirative delays.” DATE feels inet SS 
technology will provide forsuch uuntsyativn im (ise service 
and hes grea! applicability 16 aiatew hands helyw 70 cm 
(8S now only being allowed on bande 70 om and above). 


Mi The Pariee To This Provesding Support the Re- 
Tie band (0 Read on Ss 


there was general suppurl. sanvoy: (be commenters 
which: supported YAPR's position thar the station 
idenvification roqutrcmunis of section Y71L9bKS) 
should be deleted. ‘We interference and harm to the band 
in which an SS siutivn is uperilitig thot would be caused 
by a requirement fo use 3 CW idemificn{ion faralitwoighs 
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the benefits. tharwould uccruc fon moniluring purposes 
froin the wie of such an ID, Furthor, it is vital to avoid an 
1D fequirement thor would in jell Oise toterferetice 
even when the associated SS cnussion does not. TAPR 
feels (iat is would be bener for the amateur radio 
cominiuony | deydlup eppruwvhvs for handling the 
necesury fnetions of mwnitoring end identification of 
SS coussions. 


Concluston 

With the modifications and ciarfications described 
above and in TAPR's initial Comments, LAPR generally 
supports the rule Uhunxes proposal by the Commission 
inthe NPRM, 


Notes; 

1. Por instance. the Commission's cancems about the 
Need! Thr cumming power control are infounded, Sex, 
e.g. Commenss of Phil Karn (“KASO"); Comments a! 
Lyle Johnson ("WA7GXD"). Consequently, airy sug~ 
Gestion Hhatextreme measures such se manstoryalite- 
matic power contro! should he rejected. 


2. As discussed more fully below, the Commission should 
allow the use of S$ emissions in all dmaleurtedia bunds 
from 50 MHz 

3. See, 2.g.. Comments of Métricom ccuntinumy its us~ 
salt on Part 97 SS use of the ISM bands); Coniments 
Of Part 15 Coalition (samey, 


Don't Forget the 1997 ARRL and TAPR. 
Digital Communications Conference 


October 10-12, 1997 
Baltimore, rea) ioe (minutes from BWI airport) 
Web: hitps//wwew.taprorg/dec 

The 1997 AKKL and TAPS Digital Communications 
Conference will be held October 1()-12. 1997 in 
Baltimore, Maryland ‘Mig year's conférence lycution Is 
Just minutes away feom the BW (Baltimore Washington 
International) Airport. 


Symposiums and Seminars 
fn addition to the presentanon of papers. on Samrday: 

three syinposituns/seminars will be held before und alter 
the conference. 

« APRS 

+ RF Basics for Computer Weenies 

« Spread Spoctnim System Design and Theory 

‘Vhese Sessions are provided (o ullow those with 
additonal time and interest (o make the most ofthe Ligital 
Communications Conference. Far those that might have 
infcTcSt ip jUsr 4 Symposium or scminzr, registration for 
the conference is not necessary to resister and atiend one 
OF More OT the symposiums and semuners, This allows 
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maximum flexibility for those chat might want to 
participate during the Digital Communications 
Coofifence, Wit do not have an éatire weekend (0 devole 
to the event 


APRS Syinposium 

A fall day syniposiuny on Widay oovering APRS will 
be conducted by Bob Brinings, WHR4APR tfather of 
APRS) , Keith Sproul, WU2Z. Mark Sproul, KB2ICI 
(developers of Maciand Windows APRS), Steve Dimsc 
K4HG (developer of JAvVAPRS) ahd other narionally 
known APRS lenders. Join this group for the ulleravon 
and evening Tor indepth diseussions und prescotations on 
Ihe cuiren! wad Tulore status OF APRS. This is a unique 
opportunity to gain insight Into this fast growimy digilil 
aspect OF idteur operations U\or combines comptiters, 
packel mali, and GPS (Global Posinoning System). 


RE Banics Seminar 

Starung Ite Fnduy allernoon « half-day seminar 
cotitled “RF Basics for Computer Weenias: Velping the 
RF -challengead get the most cura the new bivb-specd 
Wireless toys.” The scammer wall focus on such topic as 
basic antenna types and thelr characteristioy, comparison 
oF Teelinss aul Coniiector types, picbegauon basics 
(calculation of path loss, multipath effects, fresnel zones, 
ete), weatherpronfing, lightning protevtion, Gilters, basic 
RE oicasurcthonts, did ther issu pelated to maintaining 
radio equipment on the NYS hands, This seminar 
wii] be starting late enough in the uilernoon on Friday’ to 
allow those flying in on that day Wo attend the seminar. 
Mike Chepanis, KIMC, will vondues this seminar. 


Spresd Spectrum Seminar 

On Sunday morming, Dewayne Hendncks, WARDZI’, 
Phil, Kum, KA9Q. and Teh McDermott. NSEC, «ill 
conduct a seminar focusing on “Spread Spevirum system 
design and theory.” All three presenters are well known 
for them work in various areas of amateur digital 
commyunications and this 5 hour seminar should be an 
davellent opportunity to leam shout the design aid theory 
Mf spread spectrum sysicnss, This seminar isa follow up 
to the past nwo séminars oF PCS technolugy by Dewayne 
Hendricks with a new focus on system design 


Saturday Evening Banquet 

_ _Keynule spriker lor Saturday's dinacr will be Yuka 
Sakurai, Se Manager of Scienoe Ollice, Nihon Cisco 
Systerns KK, (Ciseu Jupan),and is a major representarive 
within PRUG (Packet Radio Users Group) in Japon 
falruraisan should give a gend presentation and wo will 
all find i interesting to hear what the packetcers in Japan 
arc developing and how they operare. 
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What can you expect during the 1997 ARRL 
and TAPR Digital Communications 
Conference? 

« A full day of papers, breakout sessions, and selected 
topics on Saturday for the beginner to the advanced 
anateur digital enthusiast 
Three seminars/sv hi posurre: 

- Prey (i pu} « APRS; Conducted ty- 
Ral) Anininga, WLAAPR 
Keith Sproul, W1 127. 
Mark Sproul, RBQICI 
Steve Danse, KAHG 
~ Friday (pen) - RE Basics tor Computer Weenie 
Conducted by Mike Chepouis, KIMC 
~ Sunday (8:)0um) - Spread Speerum Syvem Oesign and 
Thewry; Conducted hy, 
Dewuyne Hendricks, WASDZP 
Phil Karn, KAGO 
Tun MuDermot, NIFG 
‘The second annual Student paper awards. 
TAPR Membership Meeting 
A banquet willl Special Guest Speaker Yulake 
Sakurai . 
SIGs (Speviul Interest Groups) on Saturday following 
the banquet, 
Informal get-togethers throughout the weekend. 
4 meeting facility thal ty perfect for this ivpe of 
mecine. 
Informal eneinccring discussions/demo areas. 
An event at which (he most importa) hew develop- 
ments ix amnafeur digital communications are an- 
Nhounved. 
Digital "movers and sttakers’ Thom all aver the world 
in attendance, 


’ 


Hotel information 

Conference presentations, meetings, and seminars wall 
be held at the Holiday Inn BWI Airport. DCC special 
rooms rate is $89 per night. When making reservations 
with the hotel, be sure to indicule you are attending the 
ARRL and TAVR DCC to get the discount, Il is highly 
recommended ibal you book your room prior (o arriving 
- a block of 75 rooms is reserved until September 9th, 
1997, After the 75 rooms are booked, rooms wall only be 
available in neurby hotels. Be sure lo book your rooms 
early! The hotel provides transpurtation to and from BWI 
Airport, nearby Amtrak/MARC rail station, and the local 
Baltimore Light Rail. Please contact the hotel to arrange 
specific transportation needs, 


Holiday Inn BWI Airport (conference hotel) 
$90 Elkridge Landing Rd, Linthicum, MD, 21090 
(410) 859-8400), Fax (410) 684-6778 
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GPS-30PC Offer 


Special One Time offer vo the 
Garmin GPS30PC for $99 


(Garmin has made availoble ta TAPR members for 2 
short tunc only the Garmin GPS30PC_ which Garmin fies 
discominved and is wanting to close from) their inventory. 


TAPR will take orders until Auguiey 30th. when we will 
place one order Tor ay many units as the TAPR 
Membersiup wishes to purchase. Vhereis no limit t ce 
number any one person or alfiliatcd eroup wan to 
purchase. There is u total of 700 units being made 
availible to TAPR. 

The GPSS0PC is a GPS-20 packaged with « passive 
antenna in s weatherproof housing with a 10 foot cable 
lerminated in a DBY connector (for serial port 1) und a 
Cigarette lighter connector (for power) Since it only uses 
one serial port, it is not DGPS capable The tusiden 
implerncat all features of the GPS-20, ba the cabling only 
reveals serial port 1 and the power supply, You can cut 
the vase open to get to the other siynals if desired, ‘The 
OPS-20 also is wired directly to the dntenna, su af you 
remove the antenna [rom the GPS-20, an MCX connector 
will have to be connected to the GPS-20) to provide an 
antenna connection. Surface MCX connectors that will 
work are available fom Digikey ard Mouser 


The price to 
TAP members 
is $94 plus $5 
shipping/hand! 
ing Lop 4 total 
price of $99, A 
nortul GPS.20 
unit alone salle 
to TAPR 
members for 
$169! To this 
you would need 
10 add a $40 or 
mor antenia to 
have the same 
functionality of 
the GPS30PC 
for areal 
experimenters 
price. 

TAPR will 
take orders tor 
this special 
One-time jicm 
unhil August 
30th. At that 
time we have 10 


GPS30FC bes Tep 
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dura check to Garmin dad get the wots shippod. 


Since ehis is o liqnidartion, there are several condi- 
tions fo the special offer, 

l ‘ ‘ relull 
+ Ciarmin has stated chat most of these units are in wood 
working condition, but seme of them may vecustun- 
ally fail to acquire satellites al aribient Lermpenatures 
near 40 deprees F Usually, thisproblem ean be fined 
by resoldering the shields near the board edge con- 
; hector more caveTully. For the typical consumer whe 


7 deals vith Garmin, this is 6 nur issue: however, Cor 
qnateur radio experimenters correcting this problem 
F should not be too serious to handle 


+ The downside to working on the ‘scaled antcans unil 
with GPS-20' is thal lo reselder the shields, you have 
TO remove the case by sano OF clTOnw the bottom 
off Thet moins that in omer io rework (he board, you 
have ny damauwharm the case, 

» The dpdiile ts that for S99 you pet a GS-20 engine 

and amenos. Even if you tave (© perform surmery to 

getone or tlic other fo operate correctly, you have still 

suved moncy Joryour ime and effort The GPS-20 ts 

worth the $99, 

Thivid an aS i* dealsncethisis a 


thatthey hive discontiiucd and are 
Tying to remove from mventiory 
The normal sales pricé was S100, 
Wf you decide to rem your unit, 
hecause it i5 inoperative, TAPR wil} nos'be able to 
return the unt to Garmin Again, these are AS IS 
units, which is the reason forthe wrest pice They 
should, for the most par. sll work, but things du 
happen, TO take cure of members hat have units (hat 
are Dead on Arnval (DUA), 1 APR will accept re- 
tumed non-functional umts within the first GO days 
after TAPR ships, See the refund policy below 

If anyone is interested in woubleshooting the reiumed 

units, we will be plad to make a deal — contact Cireg 

Jones, wdSivd@tapr.org- 


Warranty and Refund Policy 

TAPR will accept rétarned non-functional units 
promptly reported by the purchaser within 60 days after 
TAPR ships, These units are provided on an “as-is” basis 
and no refunds will be given, however, members 
returning non-functional units (within 60 days) will 
receive an extension to their TAPR membership of three 
years. 


Queslions concerning the unit and details on the buy 
will be handled on the TAPR GPS Special Interest Group 
list. (To be created soon), 
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$99 Garmin GPS-30PC !1 
ery Per er Includes documentation for GS-20) 
liquidation by Garmin on a wut nd five (ho inwerTas Fo thw. GFR-AAIP 
Order by August 30th, 1937 
http: /www.taprorg/aps 
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Shipping and Handling 
« Shipping and Handling within the US will be $5.00 
US by WPS Ground Unless otherwise requested by 


purchsser. 

* Intemational Shipping will ned \o comact the TAPR 
office and get a quoieon the shipping co your country. 
PAMK uses Toternationul Express Muil, unless. the 
purchescr royurres surmetinez else. 


Notice about all TAPR Group Purchases 

TAPER cnordiingles proup purctemes (5 @ pervice lo help aaleur 
Fait Opertors obtain aSeaee to Keegy At pincs heres than those 
typlealty 2reilabie in wndividwed Wun) orders, 

Those panitipeing i arr peanates rest undorruund thar Uses= 
prodiads are nol purt Of TAPK s camiord offering, thal TAPR ney 
not have: an cant abed relationship avith ihe vendors involved 2nd 
ny ihe (ona of Ve purctease may he changed, or the purchase may 

ho sanealicd for any rewene: Lf gumtome tens (such as pnoe or 
Gclivery schedule) dymificanty change curing the onder porind, 
TAPS will notify you aod perm you a ceusunble Gime in which w 
Sihoc! your order, # vou choose tp cancel, ‘TAPR wil) refund any 
Tminey You huve- deposited fur the purchase Once TAPR has com- 
mitted the group andcr with the vondor no further cancellations arc 
permed in NO EVENT WILE, TARTS LIABILITY TO YOU 
FXCRED 4 TRFFLIND OF ANY MONEY YOU DEPOSITED FUR 
THE PURCHASE 

Aldhoul informal "apport for products muy be 
ayadable frou TATE on-line mailing liste and 
Other somices, pradect wurenfics and cntitheoment 
topesl-sale suppertare Landed fu what offered by 

the memifSscturce. ano err nt APRs responsibil- 


Chadting, Views of GPSIOTYD 
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TAPR TAC-2 (Totally Accurate Clock) 


hitp:/Anww.taprorg/tapr/htmi/tsc2.html 


hi is with considerable pleasure that TAPR can 
Onmounce thut versiun 2 of “Totally Accurate Clock” 
(TAC-2) is now available jn kit form. TAPR hes bec 
working with ‘lom Clark, W31WI, 6 make un improved 
version of the TAC uvailuble to all. TAC-2 Rey.C of the 
kit is now available from TAPR 


The "Totally Accurate Clock” TAC-2 kit is intended tn 
serve several p 
® It provides a “rivers” electnival and mechanical 
interface for a Nuher of common OEM bourd-level 
GPS receivers including specifically’ 
= Garmin GPS-20 
- Mortorols Oncore 
~ Yrimble SKE 
+ Wt provides interfaces for the 1 pulée-per-secorud 
(OPPS) signal generated by these 
LawW-impecance, fas Ha rime IPPS signals for Tabunihury~ 


- end fowl IPPS sigrats tor computer applications, 
Spectalizal (PPS interfaces fyr av aldon PCB tha will 
suibjlize « Jow-com crys! nscitlator to An dccinicy — | 
part-pcr-hillion 
+ [i provides several different power supply uphuns to 
mike use of your GPS receiver easier, The power 
interliee is similar to Gand compatible with) those 
used for compuigr Uisk dives: 
- Alowxose (7 J regulator, 
~ ANighcfliciency switching pows supply. 
~ Directs volt power. 
‘ tt has provision for an Unintcrruptable Power Supply 
(UPS) to buffer the GPS receiver through brief power 


‘ 


outages, 
+ It provides Rattery Rackup sq the GPS reogiver can 
wake up “smart 
+ It can provide isolated power for an amplified GiVS 
antenna. 

Since the TAC-2 has so much flexibility, there are 
Several uptiuns you will have to choose from during 
construction. The “base” implementation will satisfy the 
uceds of many radio amateurs with support lor (he Garmin 
OPS~20 and Motorola ONCORE Basic receivers. A few 
jumper changes enable support for the Motorola 
ONCOIE VIVATT receiver, Some added parts and some 
mure jumper chanecs are needed if you plan lo use a 
Trimble Je SRS. 


The TAC-? ts offered as ao kit which will make 
approximately 2 or 3 hours to build, 

The TAC-2 kat has been desivned to he very casy w 
assemble, TAPR Supplies deiuiled instructions that only 
cequire you lo know which cond of tho saldaring iron is ho 
and a little knowledge on how to put things together! 
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One of the mayor interests that TAPR has in GPS timing 
is in the use of GPS as @ way to steer (“discipline”) an 
oseillator, By tying together a low-cost crystal oscillator 
and a GPS receiver, itis possible to haves Rubidium-class 
(better than one part per billion) frequency stundard, The 
TAC-2 has doen designed to support this function and the 
TAC-2 project team ts working on developing the “TOC” 
(TAC Oscillator Convalles), The plan is that the TOC will 
plug directly into the TAC-2 cirevit board. More 
informanion on this project will be made available as 
progress is made, No time is set for delivery of this 
(iughterboard al tos time. 


Steve Bib) NTH PM etl Tie Chek. WWI wats ther plseses for completion of 
Se TAC-2 proper. 


General Information 
The pnve is; 


$125.00 US for members of TAPR, or 
$139,00 US for non-members 
plus shipping ag’ bandling (35 in the U,S,) 


Od will include 
* TAC-2 Rev C PCB Board 
+ All necessary parts for the TAC-2 to allow interface 
to €ither the Oncore VP or Garmin GPS-20 
« Documentation 
Please note; This is nol an enclosed unil. Enclosures 
“¢ being worked on. hut will noe be available until the 


Questions concerning Ihe unit and details on the buy 
will bo hundled on the TAPR GPS Special Interest Group 
hist. 


Differences between the version 1 and version 
2 designs 
¢ The circuitry has been improved in a number of arcas: 
- beer tow-Z (FPS bullers. 
- beller KS092 diver= 
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~ To Tue Phy" sappon for any of tho Motorola ONOORE 
receivess (the trinina) PVT-WRASIC, Se Stomiel VP or 
the dew UT-seci=) endl several ether reecivort well, 

» A aumber of power supply options havc born pro- 
vided. iachudi . 
+ the TAC-2 com lout dike a Tbk drive when moamen ina PC 
> en opilonal high-efficioncy swischiig power supply 

~ W)UDS (ullowrupibde piwee supply) cepabiliny (erod fpr 
UY minus) 

~ svLoptional rcau)nier forexternial aterm Su 

~ severe SBRAM Theep alive” power options, eff, 

& The oil-bowd oonnectlicns forthe paginas) TAC were 
all soldered wires On che TAC), we mde extensive 
tee OF IDC (etieap-pn") conhecions for east qt ae- 
“enibly woud celiability. 

+ The ONLY signiMount deletions from the onginal 
TAC are’ 

+ the ut-bodid MMIC L-band (¥ uriptifler. 
~ The original GF C-suppticd TAC ware jy 4 met) bux (we 
ted offtheahel RS252 VV" ewitthy boxer), The TAPR 

TAC int bit-form ofteutt board: You have to provide your 

save Moghanionl Movating (for Uie fine ben) 

An AMM awitth box would wark (litasa mounting, Auotiter 

qyoentoiTiey tn thatthe TAC+2 circuit bourtls wre abour the ize: 

OF) sll umputer dish drive and the power connection is 

Henao Miia disk dive, TAPE is plunoeny wmounting thet 

Would pul he TAC-2 in a disk deive bay Inside Your PC, 


‘ 


Totally Accurate Clock (TAC) 
Lxverpis fom ‘Totally deenrate Clack dnimnniceniens, 
Yom Clark, NASANGEFC ¢Fobrnay 2, £995) 

the “FAC” name & suppiieodt i tnvekee ) sile-cm your fae 
‘Miny of yuu remember Heuhhind “Most Accurste Click” ta WWV 
eecciveryand sce edverascnicnns for VLE clacks (WWD in USA. 
DCF? in Europe) that stfll ue the “Mont Accurate Clock” manne ii 
hair advertising. Since the “TAC” 6 3-4 urders of rupruiude beter 
thuo the “Mosd Accurate Chock 
waremed (also, TAs arc my initials and this wes begun us n hume 
pryjest!). 

The TAC project begen when Twas vin Sabbatieil it Onsale when 
Bernt Ronnang aot oe a early ont ype of u Motosola PVT OEM 
GPS receiver. tn thet mcamation, the PYT=i was preny disappoutt- 
ine, When I got back home, I had Mulurute update the inecrnad 
Firmware and foured that its personality had chuniged ohinpletely — 
it was ROW Very precise. hur it had shout 2.500 nsec bis T contacted 
u Fiend at Motwrolu who wes mvolyed In the PYT4 software ard he 
told pre that tests at USNO ad uncovered (be same errur. | was udded 
to the “beta” wruup, vot my inital protitype updated with tho latest 
Firmware and began more Gesailed cesting. What then found wasthat 
the PV 1-6 receiver had the best timing porfornumec | have eeert in 
any sural GPS receiver, With a small amoun! oficere im setting it up, 
itwuw gives 20 nsec of better RMS fiming precisa ated biases appear 
tobe 20 nee, 

The TAC project now Involyes both hardware and software. Les 
me kwietly desenbe bath to you 


Hardware . 
The core of ine TAC consists of = GPS, Several arw going to Or 
supported in the TAC-2 design (Motorola ONCORE, Garmin GFS- 
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unite, the “Tocalty” (ike CdS, 


Packel Slatus Reaistar 


20, Trimble £88) The clrouk Sead allowethec waren GPS wm BS 
mountod 4 fic board 
Tt TACT into @ dumber of devirdh!e fortures: 


@ The | PPS cilipot sigmls are butiteed Hough a MAC ante lu 
improve the drive capabylitiee anit ig act ay ¢ “lise” to prevent 
dagdage 10 the feveiwer & Gane of an Operaror goof. Tp tH Mynee 
indenondenr buffered cunpute are provided, and the bulfer: wil 
arivc abr +2 42-5 VES see MO Gen tenmmilon, Phe nem 
logio polizity be positive goloy a ME cpmoh tind Di Mis eer be 
myertcd if dewtred by some simple Jumpers, 

® Uptonthecoopencolicetor /PPS signals ire also available negative 

ing, Murnully ibese would be ured to drive display LF Ds, tut 
hoy aan he weed The citer piryynoes 

® the add-on board includes a RAZS2 Avevor iM provides 3 PYS 
hme syncwoulzation to wa uttuched computer, The | PPS rignal 
is rermally connected to the computer's DCD inpul, 


The 9232 1/0 to the computer is hutlered and nolwied frum the 
retelvecr io €ot 84 a “TsO” to prevent GANNYge Tu lhe oxpensive 
heceiver iy case of wo operulor yoo!, Am RS232OR-pate le nioplied 
for the receiver Input Auenel to allow IRTCM SC 104 Differential 
GPS signals to be fed to Lhe OPS roverve 


Software 

A program called SHOWTIME diplay’ the current time in BIG 
DIGS yourcan see frorn werawy the room, In addition to just showing 
OTTO rive, if ihclivten 4 didplay of the dale, duy-ofweek. day-of- 
your, local and Gifeenwich Mean Sider timas, JD aid MJD, und 
even thé curt GUS week, Yuu dar enuble audible “WW Velie” 
fimo tlek# 10 asaine You tt setting the fonpatigr(or your wrisl-watch), 
Vou can have tie software quia iieally reset (he PC's inter! clock 
wilh ebout 25 meee wccumey, All the time display updates umd 
audible vicks happsn syucleususly with the GPS 1 PPS signal 
bevause the BC reuite the tek enn ite OCD Ime: 

SHOWTIME allows $00 10 enter liminw ufbets and mandics atl 
(hearithmnetic for voll f allows 3 (id in rake easy COnrections for time 
delaye in Cthies ad the Wetriqnent aad fh tells you (with | n4ec 


tedolution) Uae actual epoch of the) PPS tick and ft gives you mi 


shows of the gecvracy of tie (wh. SHOWTIME gives you 4 nice 

display of which Smellites yur wing aid Which satellite: areubove 
the horizon. This includes «ae gmp Saneter” for cach of the GPS 
saletittes currently it lock which are updated once per second. 

The software [ets you change operating modes (timing vs. posi- 
five elevation mashs. satellite selecion criteria, ctc) easily and when 
you sre munning in pasitaon—determination mode, it will handle all the 
position averaging tusks fur you. At uny time, you cn save the current 
can figuration [ positions, timing offsets, rtee/ver modes, etc) toa disk 
file and restore that configuration at a later tine, 

Jt this time SHOW LIM runt sand-alone on 3 scparste MS-DOS 
PC (tut iz does seem rf run OK in the Psq View multitasker). Once 
you have sel peremeters ilu the GPS receiver, the PC operations can 
he tempinated, 
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TAPR Organization News 


New APRS-SIG 
Moderator/Chairperson 


fm pleased to announce that Stan 
Horzepa. WALLOU. i the new APRS 
SiG moderaivr and chairperson 
Stan i very active in APRS-SIG and 
he's heen a great supporter of the 
avitelty. Keith Sproul WIZ, who 
wey pesponvlble for the formation of 
the APRS-SIG will be able to xpend 
more ime supporting the APRS com- 
munity through further softwore sand 
techmeal developments. 


Please Join me int welooming Stan ta 
his new role. — Greg Jones, 
WDSIVD, President, TAPR 


Hello APRS-SIG folk, 

Effective wday, the honorable Keith 
Sproul has retired us the chairperson 
of the APRS-SIG, | have (uken his 
face. 

Tn light of this change, I fecl that a 
few rules need W be imentioned in 
order 1 assure the continued smooth 
Operativa of the APRS-SIG. Here 
they are, shart and sweet’ 


1) Stick to the subject (APRS). 
That means av virus alerts. no 
chocolate chip cookie mecipes. no 

lus fear fire Sales. no Hothing that 
isn t directly rclated to APRS. 


2) No wbusive behavior 
demonsinited towards a list member 
will be tolerated on the APRS-SIG. 
Please ake your flames elsewhere. 


3) I reserve the right to 
Wosubscribe any list member who 
violates these rules without warning, 
That means one sinke and you' re out 
of here. 


Finally, if you wish to unsubscribe 
from APRS-SIG, send » message to 
lisiscrw@itapr.org commaining only the 
following line in the body of the 
message; 
signoff APRESIG 

Have fun! 

Stan Horzcpa, WAILOU 
wal low@tapr.ory 


Page 30 


Kits/Publications Update 


Motorola Oncore VP Interface 
Board 

TAPR now offers a power 
supply/interface kit for both GIS 
units we offer. For the Motorola 
Oncore VP, we are pleused to bring 
to the membership the Interface 
Board Kit by McKinney 
Technology, Doug McKinney, 


KC3RL, has producad this board tor 
“ome commercial customers and is 
now making it available lo TAPR for 
its members, 


jlat}| Qocore VP pnw segoly and secre hi) acy tos (hecree VIP 
[raga] Chkcome VP rroentod un pees supply ted eeelees HE 


This kat provides: 

*« A GPS Interface Board Kit for 
the Motorola Oncore VP 

All pasts included - including 

screWs und standotls 

« Same sive us Motorola Oncor 
VP 2" * 3,25" x (1.935" 
(with stand-ofts) 

« RS-232 interface lor in- 

put and oyiput control 

DGPS input (sclect RS- 

232 interface between 

computer or DGPS gon- 

trol) 

e Ligh-cfficiency 
1L.M2574 step-down 
regulator provides 5 VDC from 
7-30) VDC input 


The price is: 

$31.50 US for members of TAPR 

or 

$35.00 US for non-members + 

shipping/hondling 

TAPR currently has about 30 of 
these kits in stook. See 
http www tape. org/tapr/heml/vpib 

-html for more detaile 
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APRS MIC-E Project Update 

150 units amved at Dayton and 
went on sale Friday!!! Lots of 
interest and lotsof sales. Weshipped 
maybe 50 back to ihe TAME oftoc 
If you want your TAPR APRS 
Mic-Encoder, there are units 
available at the office, Sce 
hltp.//wew lopr.ure/tapr/himl/mic- 
c.hem! for full detalls on the tr and 
photos of the unit. Boh Grmranga, 
WB4APR, Gwyn Reedy, WIBEL, 
Ron Parsons, WSREN, Steve Dinise, 
K4HG. and Will Clements, received 
plaques during the TAPR bunyuct for 
thelr effirt in gerting 
ihe LAPR APRS 
‘ae MICE projcet 
= caninlerd Thanks 4 
‘hunch, guyr! 


TAPR, working 
with PacCumar has 
begun 1 lioense the 
desivn of the TAPR 
APRS Mic-Encoder 
10 One oF Che foure 
prolific amateur ridio manuficturcrs. 
As soon asa product is wvanlable from 
that vendor, we swill let you know 
about it: Alwuyss pond sign of good 
work when ove of the industry is 
interested in livensing the project. 


Fron pee! af MIE. 


A support list has been created to 
answer build questions and 
comments, mic-c@tapr.org can be 
subsenbed to by sending e-mail to 

(@tapr.org and in the body of 
the message enter (on onc line): 


aubscribs aic-e Pirst Mane 
Last Mase Callsign 
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TUC-52 and METCON4} 
personality board 

The TUC-S2 poand has gune tu tire 
board hous¢ for bela tesfing. Paul 
Newland. AD7I, has submitted the 
design of the MIEICONed| 
personality buwrd for loyUul und 
alpha board rin, The projoot is 
progressing. altlinugh.a little slow at 
times, There Ayye been geverul 
commercial inquiries about licdhsing 
the new MENCON:' design and we 
hope w he able ww take udvuntage of 
hese onoe we Hive beans available, 
We bad planned on waking a 
beta-testers” application available un 
the Web, Gul haven’) dune that yor. IF 
you arc interested in bets-teming the 
METCON+H uni then pou need wo 
sel e-mail to WilSiviatapn one and 
Greg will collect all che nanres 
interested, 


AN-9S 

TAK promised in ibe list FSR 
that the AN-93 would be shipping 
Promise broken. Gree Jones, 
WDSIVD.. was Working on gelting 
the documentation completed and 
had wi drop thet project to work on 
viber mure urgent otters. We 
expect to sae Movement (0 Cumpletc 
fhe dacs wid ect the kits test built by 
the end of the summer. We need io 
find a! least three people who want to 
volunteer to build the first three kits 

ing the docs in order to check the 
Clanty of ihe documentation and 
build, If you are interested. e-mail 
wadSivd/@tapr.org. 


i Neoware ow 
— 


> modem redesign 
~oee project, Both groups 
* eome out ahead... 


* es ~~ . 
Kea payne! OF MICE 
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TAPR O. News 
TNC-95 
The TAPR Board, on 


recommendation from ihe TNC-95 
AMOject myaryaver, hus lersninated the 
TNC-95 project’ As with many 
TAPR a some are succesfully 
con)pleted and others are things 6 be 
placed Inte the history honk 


Vor those member nol familiar 
with the original goals of the project, 
less outline then) now. The purpose 
of this project Wis lo make availablo 
4 replacement for the [NC-2 hare 
boards TAPR had heen offering since: 
TYYT and mopped in 1994. Ali. the 
TAPR/JAMSAT DSI-93 required an 
injormal controller, The TNC-95, 
Was never Meant ly he » Nes top in 
TNC technology, as some have 
oriircized the projeot. Wot a9 a simple 
INC KI Mal peviple could build once 
agsur from. evsilable components: 
Hace PacConm had done 3 versfon 
of their TNC fol the TAPRAAMSAT 
DSM-95, thar need wus tner, With the 
problems im yeiting code made 
available for the unit the TAPR 
hoard fel, thy it was just belter to 
close the project aftar tinee years than 
To contiyue to Work onil. Resources 
Hes Oviler Syfunt mow Ww current 
prajects. 

Design and Aiphs fasting only ous! 
TAPR $450 over the Iwo yeurs of the 
project. Bets boards were never 
submitted to the board huuse, duc to 
the lack of movement on the 
firmware side of the project. That 
design and development moncy 
hasn*t heen wasted though, since we 
have signed an agreement with 
another group % imi technology. 
They want sccess 16 the INC-95 
ets design to support sume 
9 Of their projects and 
$ TASK is using some of 
& (heir technology in the 
MS TAPR 9600 baud 


VAPR would like to thank John 
Kostcn W9DDD, Bob Morgan, 
WBSAOH, and Howie Goldstein, 
N2WX (Or their work on the project 
wp fu (bis point. 


TAG-2 

TAC-2 kils are completed and 
ready for shipping! We had hoped to 
have the kits avuilable al Dayton and 
would have if we hadn't had a design 
isslé cfop up just as the board was fo 
be pur into the board house, It took 
until Daylun weekend to get the 
issuee raised on the design corrected 
and then the Soard run wax submitted 
dboule weck aficr Dayton. 


TAPR Publications 

Wirelars Digiral 
Communications: Theory ane 
Design, by Tum McDermott, N5EG, 
has been going quickly, If you 
havent 2olten your copy yer — 
Delter vel an order in!! We printed 
JQ) copies of Hie book said it looks 
like we Will be doing a second 
printing before ihe end of the yeur. 


Tom MeDermon, NSE(+, eheeeny tho TAPE place 
Urerbiny: bin for his ¢ffor in writing the Winelery 
Pygesd Communtcsiou. Usury and Dene bok, 
TCP/IP Book 

John Ackennann’s ‘I'CP/IP book 
has another chapter completed and 
we are working on adding the 
required graphics to the bouk, Steve 
Stroh, NSGNJ, hns taken over editing 
the book. We hope that this will 
speed up the process of yelling the 
book ready to get layed out and 
printed, 
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1297 CO-ROM 

The TAPR.CD-ROM In lis secon! 
year ls very popular, The CD-ROM 
has coally helped) the offices stati, hy 
drastically reducing requests fur 
duplication of 9:3° disks with 
sofoware oui it The software library, 
when on disks, waa very time 
Consuniine toda tor Featheratnd new 
Darothy at theoffive, Weare glad to 
sce people gering the C-ROM nuw 
2 a replacement to duplieytiny all 
hase disks, The HTML intorface hits 
been very popular on this issue ant it 
looks lhe we will keep chat forest 
veal a4 Well Using « web browser 
tucully om your computer. you can 
access te information und navigate 
arowHl We should be adding iw 
NADSO jsavAPRS functionality wm 
aicxt year’s CD-ROM as well, now 
that Meve Dimse has 4 solution for 
doing that “The €D is an IN0+-9AA0 
srandard, Which will silow i be 
accessed on any number of 
plarforins, the pace will not change 
Tem fast veur—S20, + 54 o/h, ae 
an eyecon TAMIL and the we 
pee for informiliin before (he neat 
PSR, 


TAPR 9600 baud Land Mobile 
Modifications Publication 

The deamon was made at the lan 
TATR ‘board meeting to make the 
informatiun collected on these 
muxhificutions available on the web 
site instead Of doing w publicstion. 
‘These should «i! be available onthe 
TAPR web page by August. The 
authors of the varivus segments are 
reviewing and making” additional 
corrections before we make the 
modifications available to all. 
Providiow this information on the 
web rather than in print will allow 
TAPR to add additional 
modifications ond hints os they 
become aveilubly, 


Frege se 
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You too can wear a TAPR. 
shirt! 


We'vehad members over the yeurs 
ask abour TAR shirts wold afict 
discussion and lusting a placc that 
dues embroideied shirts ut a good 
price, TAPR can now wllér shirts (ur 
the members, All the board membora 
atiuuding Dayion wore o shirt ane 
(lay or the other, su if you wero al 
Pay lor you sew thom firat hand. 


TAPR is making avujluble four 
types of shirts ia all sorts of cdlors 
ant syos Esch shirchas.the AVE 
loyo (chdice af shree sivlexr 
éMhtnidered on thy Teh chest. 
Members may add thelr name ond 


ull fora slight additional cost. We 


Naver’ developed a way 10 show the 
shirts ons Tyer yer, hur you cnn ss 
ihe different shirts antl sppenfy the 
ewact oolyr, size, and offer 
contbinations and vhoiwes vio 
nt py/AWWAy. waprore/Lapr him shins 
Jhiml or Boi the link on the TAPR 
home pace Just View the web page. 
detérmine which sturt you like séiecz 
the cermecr sive and color. snd place 
your order, Orders for shins are 
plaved al the first of ach month and 
may take 1-2 weeks before they can 
be stupped frog) the office. 


The shirts being offered include: 


100% Cotton T-Shirt: $19.00 


100% heavyweight preshrunk cotton t-shir 
Sizvey:'S, M, 1X1, 2X, IX 

Colors: Natiral, While, Ash, Azafea Dande- 
Tlon, Heather Grey, bris, Violet, Black, Cher- 
coul, Exeplant, Lake, Leaf, Navy, 


Collared Shirt; $29.00 


Collared Shit, 50% polvester/50% cotton 
Foubion knit voller und nb cof 

Two Worn, clean Gnish top-stiched sally 
pluchet with reinforced hox 

Size 5, MUX, XXL, MAXL 

Colors Ash, Blick, Burgundy, Cream, Fier 
est, Gold, Hunter, Jade, Rally, Mame, Nuvy, 
Orange, Peach, Pink, Plum, Powder Bluc. 
Raspberry, Red, Royal. Silver, Tan, “fur- 
quigse, Wile, Sports Grey 


Packs! Slelua Register 


Cotten Mique Shirt: $44,00 
LOO Hines gowbed cotton heavyweight 


myer 
Poveresing celts, cuff, aud plucket. welt 
ont’ ewenved iil with side vents 
Iwo bernan clean-finished placket, 
Wendie Mittens 
Sizes: MeL, NL, AXL 
Colors: (ahinvouff) & collar/plucket) 
1 ~White/Durk Novy! Cranberry 
2 - Red/Navy/White 
9 » Juileuvy/Puchsia 
4 ~ Purple Jase Fuehsia 
5 -Said/Alagkiut 
6 ~ Crutiberry "Mavy/Hunter 
7 ~Phunten irene 
& Nowy! Jpde/Puehsiz 
Pique Golf Shirt: $59.00 
HO, corbed Gettun double mesh pique 
golf ehins with verricsl saripas _ 
Taped Dxdiiow collar with welt cutis 
‘wy wood4one button plecker 


Side views A dropped tail 
Sites ML, XL 2X 


Colors: ‘Cralen tell 
$9 Dick Olvel aden! White 
4d RabyioarWhie 

~! Newey White 
- whiatentary 
3? « Taype/Nelural/Black 
3K = Frost’ Pach White 

Vou have s choice of three TAPR. 
Jogo styles whith is embroidered on 
the Ie fi ehest. The logo is about 1,5" 
wide hy 2" high. 


Logo Style 1 
Blaols Back grvwid, 
Black Lettering 
White Center Elenent 
Bloek Border around Lago 


Logo Style 2 
Rod Rackerouns 
Retl Levering 
Silver Canter Clemient 
Bluck Border around Logo 


Logo Style 3 


Bluc Backgronnd 

Blue Lettieri 

White Conte? Elerijent 
Black Banter uruund Logo 
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TAPR Orgenization News 


Summary of Electronic 
Meeting of the TAPR Board 
of Directors 


September oe i9S 
through May 13, 1997 
(Edited for peislicatinn) 
Sowiwal acparene disciacrans of # proposal ta 

create a Resor! Miaiue! Fire AFI, 
ation Prowram, ‘Whe fia! verse of the 
Drupessl will be toed) i (ie May 15, 
1907 260 mocting in Daytan, Ofc. 
There war ay! onaning detnenoon on Findins 
0 repheement for Alun Paine KESSOK 
ty tne. posltion.of Software tires A 
new Software | (hreriur war sud 
seuuently luewted. Grey Gubenk KA TEV, 
Thole oie i Oa go iceman nf ee pho 
(eee of the Torlly Accerak Clad 
[TAC-2)developm=nt : 
There wine anny apaulg descusegon (it thee prs 
gress of the NSF Grant 
Therevasan na discuesion nf fhe 1997 
LR to be tel im br OC are ob 
Oost Hr Whe OFip ThA! iipven tha DOT 
willnaw be held 10710-) 207 at the Hili- 
day Lin new Oe BW) Al ' 
W206 ~ Motion tu “Wo the MICAL will 
Gwyn (Reedy of MoComo) ty Steve 
Dible NTP Sewwaded by Jiw Neely 
WAST AS. Motion waz carried. 
10/26/96 — While no Gorm! molivas 
on , Mhege Wig axuinsive: Wacussing 
ote "Adams! TAPR posted 1 e+ 
drals-nvail Iith Barry Met amon VELUF 
Yoluntcered to Write = rebuttal and posi |i 
(uo thre saur cation Its, Beirey's mesaage 
(o bave the descod effet of 
hhunons thie worst ofthe stack on TAPR. 
V1 S0~ Creme: (oo tbe FAPR APRS tural 
Net wee Gecudsed The onim! APRS 
Sand) iit was chided 10 ai APRS De 
vchoger’s [ist and & Beginner's he, exde 
thealletenurtty (et were cresite(], , 
71M - Phe APH Sorend Spstrum STA 


@ aremed wuts peri. of =x monmh= || 


Unoussion on the SA was mre to the 
SAATA c-rat b= 

1/7306 «Piet menlidn wat te ARRL 
would be dropping Thgite’ Syssem lest 
ier ftom the Mepeeter Uirectory, wili- 
widely Crtminaling ip He TAPR North 
Ainentas DightirSystens Darectecy, 

LI2794- Motion “That TAPR actup = com- 
mittee iy culleel. organize. and dissxmi- 
(uae Gigedl Histings That this cammilire 
will Deda 10 Work With Me yarinus re- 
gidna) groun® to meke this posable. 
Als, that TARR! wise 2 joint sateen 
with the AR. RL carne the fact thet TAPP. 
fruckinys witle the various participating re- 
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ional yrowps and the ARRL will tatethe 
‘Vead on rvs digical listing issue and wil) 
beyin to make infurmshin available = 
The ncay future.” by Grez Joncs 
WDSIVD. Seconded by Mel Whitten 
KUPFA. Motion wet carried 

12/1 OA = Maygou hy Steve Bible MTHPR to 
“Hund he second alpha ron | oftb= TALC 
2) 10 Oe tue of -8700,00"", Seronces by 
tube Actrormurn AGS. Assumacd fu be 


wired Cie saree Tom Gree 
jones WUSTVOthat “Since we have ab 
teady 3 prajoer Inotie on He 


ly russcds a. pr 

TAG?) 1 doa‘ thins we eel te vee 
again on a funding jeruc.” 

(2/25/96 -Thecuszion of tbe deaib al dhe be 
lecrnilvena) Chugited Ruulier Aseaprinlsues ibd 
Whad actions, bf aly, Were app : 

(2/2490 -Dircussion on zapects of the MIC- 


Fe png CHANG EONS EOP SLY 
1LA(OK - Discussion of Ube Gest eens of 


whe with PreeWave Technologies, 
bye, culminating tn the termination of the 
deal ty Suy FreeWove Spreed Spewurun 
Witdless Motema at 4 cnbetantinl Ge 
count for TAPK S&-STA member. 

14/97 ~ Discussions began ov the TAPR 
(997 Bolt cleciium, and the Sinteve 
electric halioring fiw TAPR, 

(31/97 ~ Diecwssiins began on Rundy 
Kobera KCOVIY'y Proporod SST-1 35 
Rnd Modens for Tun Rudiv Appl 
lions. Thare word tiuivents condemns ox 
preeed with Randy's prosusal One of 
the pnmary concen: 9 the aximence of 8 
“J year aomenthunive eense™ cla, 
What happens ator 5 yeirs $5 tindoter- 
wiliwesl Atle that Pumnly spoculicilly 
stare that the license rs for Amateur use 
dally + ny corumery al or educaiogsel ue 
Withoast puwighiienion nF iin ics (5 rit 
ywormited Oikety « ptoblem for funre de 
Avedives of this design thar TAPK mmy 
Wri to lives, Another concern is ttt 
Randy s detim ts someavhat unfinished 
and requires flinher developmen. No 
tou of voluntecrs ins come forward tw 
lnpltniont Rendy’s design. 

VY) A9S7 -Thecussion of the (me OF RealVideo 
on Www.teororg. NO motions made on 
buymy (he ed Video avilvore, 

270? - An oneping discon segen on 
ihe ouwe of TAPR': Killing Operatin (0 
Inc WASYMS m Tubs, Okehome Sub- 
sequent discussions iavelved msanmvr 
ctlverioes it dhe old end new lorahons 

227487 - Moriod by Grew Jodes WDSIVN 
aerate geegee ng TAPK/AM- 

A P93 Joint t 
brie MOL (Mernmoniune of Uecker 
standing) and sccents = cher: for 


82.475.88 zz the woaclusion of the pru-- 


Packet Stans Register 


oa: Sruunded by Jam Neely WASLHS 

Sotion wes canned 

W097 - Pimnnine for TAPE's Dovioo oct 
tict Cieks rep Argh pete Bestanine with 
discussiun nf reserved rivuens 

2647 - Wid Concerace from Greg Jones 
WOSIVD. Mewayne Hendricks 
WAKUZP rerumed the “TAF Repule- 
tory Commuimce” ty the “TAPR Regul 
tory Adlags Commmitioe™, Dewayne fell 
theet thre now manne ine Much hortcr name 
fie the Commeritee's deluil (enetiog. 

PLOMT - Year End Minancial Stanenionts 
pomed by Jim Neely WASLHS. 

VIN? « Moston by Grey Jones WOSIVD 
tet “Raced iin he reqees) tru De 
Wayod Heidrick, J would lie to wakea 
miction ther TAR, pursuc becoming 3 
sponser Ol WRL (Nomad Research: 
Late, nha Steve Roberts) Any money 
Spent on thes activity mies be approved by 
the BoD. It ie not unticrputed thut moncy 
would have ip he spent Ther TATR 
wuld belp wih wireless issues « pmb 
aily vis Dewayne, Mike Cheponit, end 
other TAPE members neur the NRL debs, 
Becoruied hy Jim Neely WASLHS. The 
wvlidut was Garmied, 

30/97 - Dinxcwstion on oxmendinp the periont 
of electroeuic Dullotinge Unrowwh the recep 
ian of the bellots annveng iq Denton, 
forwandod from tte Tudton P.O, Bue All 
discussion was favorabie. 

4/5/97 « Greg Jones WDSIVD posted a syn 
opris of a discusven with Ph! Andenon 
of Kantronnes, 

4/1 S97 « Motion ny Grog Janes WSTVD 
feu the BoD travel eimbarsenvent policy 
passed at the Isat BoD meeting be 
awenled 0 Mollywe “TAPR Board aol 
taltn Coniniitice Gavel to Baard meesings 
arc hindacted and decided for the upconti- 
ima meeting. or year, and will be ted to 
Hh Organicahen's income (heat year, no 
travel tandest eek For om 1947 
momber of the BoD and Fxce Commit 
tee travel, 5056 of room cust, and SIM) of 
aie not jo cebece $700. S200 figure 
Tor Airfare Alone. Seconded by Jin Neely 
WASLHS. She motion wes carried. 

4297 - Jotin Tanti, WAOPTY requested 
the use of wrew leer ongasao FP sie for 
his newly-devel software callat 
HemWeb. Ham Web fs designed to b- « 
esieral perpose Mle server wings a broad- 
cet protuwl Dhue Web does ot onthe 
use Of tht PacSes broadcast protocal, 
Subsequent QkCumiun Wer iO are 
thet TAPR should ussist tobe tn his ef- 
fri jo bets yest and promore Haas Web, 


Dige x 


ARAL and TAPA = 16th Annual 


Ligital Communications Conferenc 


Delober 10 ~12, 1997 * Baltimore, Harland 


2 93k: 


nto ww tap orgies 


Information 


The 1997 DCC will be held October 10-12, 1997 in Baltimore, Maryland. 


Not only is che Digral Communications Conference technically ainwlating, it 
a weekend of fun for all why have more dan a castial interesc in any of the 
ham digital communications inokes, Tis invhuksAPRS operators, nanwerkers, 
DX-Cluster Syseps, software writers. madem designers, and digutay satelite 
communicanons enthusiasts The ARRL and TAPR Digital Communications 
Conference is for all levels of digilal openiors — a must conference trullemd % 
ct active On a natonal level Now, yore (han over, amateur radio needs Nie 
greal mecting of the minds, shoe itis important thulwe demonstate.a continued 
need for the frequency allocations we now hyve by pushing forward anc 
docuienting ourmhievernents. he ARKL and TAPR Digital Commmcalans 
Conference 14 une of the few ways to record our aecnmplishmentes und challenge 
ead wher (Ode more, 


The Digital Conunununions Conference iso forum for radio amateurs ond 
expens. in conmminications. nonworking, anit relate technolozica th meet, 
publish ther work, and pocsent new ideas ded techumiques for discuss ty 

Presenters ant artcndecs will have the apportunily to oxchange ideas and learn 
about revent burdware and software advances, (heures. cxperiniental results, 
und priviival applications Ifyou are doing HF, VHF/UHF, APRS, Spreail 
Spectrum, Digital Voice and Video or other diyntal communications, dten tie 
1997 ARRL and TAPR Digital Communiicaaons Conitrovce }¢ for you 


AConference for the Beginner as well 


The conference 1s not just for the digitvl expert. This year's conerence wall 
again provide an entire session strand with beginning, intermediilc, snd 
advanecd prescutations on selected topics in digital communications Some 
Of the topits will includ= APRS, Swellac Communications, TCP/IP, Digstul 
Radio, Spacad Spectrum and other miruductory topics... Cerne tn theounference 
and bear thesc sopics presented! by the expors! Dont miss (his opportunity to 
Histon and talk to others inthis area 


Workshops 

In wdditon to the presentation of papers un Saturday, tiiee symp murneyserinars 
Wil be held before and after de conference. Fur thowe thar mvight have interest ws 
jue & symposium oe semirur, registralion for the conference is mul moncssary (a 
registir and attend one or nie of the symposinme and seminars, Thus allows 
trewumin Mexubility for Cine Owl right went (o paiticipare during the Thgital 
Communications Conference 

A full-day symposiuinion Fritay covenng APRS will be conuiased by Bob Brmmgza. 
WBIAPR (father of APRS), Keith Sproul, WU24, Mark Sproul, KB2ICI 
(developers of Mac and Wirnlows APRS), Sicve Diunse, KAHG (cy of 
BYAPRS), and echer nationally hinuwn APRS s Soun dis group tor the 
aftemoon and evening forin depth discussions 200 preeentabony cn tho ckotune and 
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Local Hosts 

The 1997 ARRL aid TAPR Nigiial 
Curmmutiications Conference will be 
co-hosted hy AMRAD (Amutcur 
Radin Research and Development 
Chrpworalicnn). 


the Amateur Radio Rescarch and 
Develooment Conporton (AMRAD) 
isa worldwide club of amateur radio 
And ComMpueley CXpeTIMenters whose 
purjwae iy ly develop skills and 
knowledge in eulio and electronic 
(cchnology, auvocule design of 
experimental equipment and 
(cehmiques. promote basic and 
applied research, organize technical 
forums and symposiums, collect and 
Gisceinate technical information, 
and provide cxperimental repeaters. 
hupy/Avww.ainnorg 


Call for Papers 


Anyone iiterested in digital 
Oompuncelions is invited to 
Sulsnil « paper for publication in the 
Confereavo Proceedings, 


Presentation ac the Confercnee is 
nor required tor publication. 


Papers are duc by August 20th, 
1997. and slionld be submitted to: 


ARRL,,.u/o Maty Weinberg 
225 Mitin Street 
Newington, CT 06111 

of You cad send in an electionic 


Version win the Interne! to 
Iweinherg @arrlorg 


Information oo paper submission 
Ruilelines arc uvailable on-ling. 
liiipe//www.taprorg/dee. 
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fulure stams of APRS. ‘This is a unique opparunity to sain insight anid 
Gis fast crowing digital aspect of amalcur eperlens Val Condes 
conmputars, packot malo, and GPS (Globul Poxiening Syste) 


Sartng late Friday afternoon a hulfday seminar entitled “RE Bates for 
Cai Woenic: Helping the RF-<challengad gel ihe west our of ihe 
nav higdienced wales loys” will be condueial by Mike Wepre, 
KSMC, on such jopies as hasic entenna types end thes cliracterstice, 
conpansen of foolinesanlourmectir types pegecatliy) (id's (oukulusion 
of path loss, erutripth effects, freuncl soines, ex, e. lighuung 
protection, filters, busie RI measurements arkl nithey ascues related io 
Mmuintaining ralfi cayyipinectl ont ihe UT FISUIF taaicts.. 

Un Sunday moming. Dewayne Heodincks, WASDZP, Phal Kon, KADQ, 
and'lom McDemmea NSEG, will conduct « somumu fieeung on “Spread 
Spoctum systera desagn woll theory." All (hee presenters are well known 
for their work in wun cinesis GP uraleur digilal Conminnicaions ant 
tis S hour seminar should be un excellent opporiuimly te learg dbyad the 
Jesign and theory cf sprecal spectrurn sysierne 


Hotel 


Conference presentations, Meennes and seminars will he held ai che 
Holilay Inn BWI Aton DOC special pooms rate is S89 per night. 
When making rectrvations with the hotel, be-suré to mdicate you ale 
attending the ARRL and ‘TAI'R DCC conference to getthe Giscounr: 
itis bigbly recononnded that you bovk your room prior to arriving 
-ablock of 75 rooms sYeserved until Sentenuber Sth, 1997. After: 
(he 735 rooms are hooked, rooms will only be available In nearby 
hotels. He sure to book your rooms early! ‘The howl provides 
Tranqpetadon (0 and from BW) ncarby AmirMARC pail 
station, and the loo Baldinore Light Rail. Mease comact the hotel 
iy arrange specific transponation needs. 

Holivisy Inn BWT Airpurt (ovalereace hole!) 

$90 Elkridge Landing Rd, Linthicum MD, 21090 

(310) 859-8400, Fins (410) 6846778 


What can you expect in 1997! 

* A full day of papers and Iweakoutls fir the beginner (0 die advanced 

+ Atangquet with Special Guest 

* A hanquet with Special Speaker (TBAL 

* Taformal vettogel hers throughout the weekvnd. 

* TAPR Memberstup Meeting 

* Aneventat winch the most important new developments ti armiieur 
ital communications an: ancounced., 

* Digital overs and shakers from all over the world in atrendance 


Conclusion 

‘There wre few wellvities Where your participation cnn beso mach fim 
aid important! Whoa great way to sarc und renew your enthusiasm. 
for dicitad wmateurmidio! A gelovether with collcavucs and bringing 
ach other tip (o dite on your Istest work — all (hus, aod morc, for an 
unforge weekend of uniileurndie and divitul eommmunicstions, 
We hope to soc you #tth¢ ARRL and TAPR Digiyl Communications 
Conference on October 10-12! 


Hull information on the confereneeand hoicl infonnation can be obtained. 


hy cyolctuy Tucson Amateur Packet Raciy. Phone: (240) SE340000, 
Fac (940) She-2544, Inturner; taprvpapraog Wo. www Japon 
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A mgisieion packet will be temailed in 


Packet Stefus Register 


Registration Form 

Contac the TAPE ulfice Ly Pleac 940-383-0000, Fax 
940S0L-2444, of Tolernet) Mipy/www.tzpr.org/dee and 
iopu@rapraing (0 pepidder we lin additional information. 


= Pre Kegs Aon) (hoftwe Sot 10th) $42.00 _ 
» Repgittrsiion (sfx Sepe (ty) ceatdoor $47.00 __ 
Conference Reginnation inclades: 
Confwepce Prossodings, Sexsions, Mectings, 
om Lonel? m SatnirEsy, 


*Raneday Evening Denncr $20.00 
(Lanited Spare) Faee Drawing 
Danes. Bingua Speaker “Yutaka Sakurai 
SecninsesSyenjscsiunng 
“ADRS, Prey, jim - Sam. $2500 


Cw red ee Hey Mais, WESAPK, 
Kei Apeual WE Mask Spel, KCI 
Sve Dime BAHG - Synth Cooriinalor 


* RE Basics fer Cunspuler Weemes 
Erduy. 4pm - Ipm. 
Concheted Sy Mibe Cheponis, K3MC 
«Speed Spectrum Sysiem Dean and Theory 
Sunciey, [2 qlaentpem 320.00 __ 
Cynduesd by. Deowayn? Honda, WDEDZP, 
fin MeBiomm NEG ed Mui Kan, KASQ 


TOTAL 


SE ee 


— 


Pa 


ford ice 


] Gaee my cnt corr (cen oneye 
CJ wea |} tetetx 

mot 

Eiplrecon Das: 

Spncaie tn cot 


Mail completes! registration form with 


cs 


‘ 


APR 
8987.09 E Tanque Verde Rd #337 
Tucson, Av 85749-9399 


or check http./Avww,taprorg/dec for an 

on-ling regastration form. 
September upon 
Teun! of suystration form and payment 
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— | Tucson Amateur Packet Rodlo 
£947-309 €. Tanqvue Verde Rad #537 
eels yesh fom yon ep die A deere Tucson. Arizona = 85749-9399 
Offiee: (740) FAS-N000 * Fax: (940) 564-2544 
interyet: TAPRETAPR.ORG * worrtoprormg 
+ Hon Profit Resear om Development Co/pontion 
font tacit Aen Ore QT July 1997 


oe as eee www. tapr.org * Aiptapr.org * lapr@tapr.org 
ood Me Legere ene Pere eye mens Office Hours: Tue-Fri 90) 2pm, 3pm-Ipn CT 


3 fs 


eed An regereniee rok apetkin 
PRIN Modem Clown wer iThe commuctewy cl everrall pecdenns Pp! 
PROQMEX beqalladion Kit Re caste GP emtin Nie, F200 
Se ae Gee Rik ——| 978. —earran at = 
Saute Fachine DCD Wint Clode | $2800] Fee OP Cher IN Maun STA read hrturreatiaweal { $2509 
METCORL TelamaniGaaa |S (essone | Mee no Loryes wraiths. = 
pee Tere roe Sieh tet 
[J swt 
_ Membership 10% Discount 
bude 1.0 Content tevether deteny Except wert nok Meinber 4: (Place now if joining? 
OTHE) opmireind se for) 4 ' 
B dtuirt Gada GS AaSOde Ox ESS pty tm marr for el 
_ ‘Texas Residents (7.75% tax) 
——_____ Membership (New or Renewal) 
——_———— Shipping and Handling 
For Total Kit Codes Betw 


HO) F560, 00 TH od Pio ey! barn! ony cagne 


4 * rhe 
409% pape will lh la) Tn MeDerien, MAES <3 | ho 


<7 


Wires 


195 
Packet 


- eSeeewulinsaes Od od et LP oe be eho ars 


10 pages TAP: Macher Radia tack fe | Ad 
BBS 40 pret ty Barry Roolow, WAIT Ka Codes above SS ur Tmernalional 
TAPR's S41 Anvil Frocre Papers fram ihe Avewid Mining (Techn ntact T. - 
ae Hs Tired Frometog Paper tivon dhe Arvid {ti Lau} finders must CNtacl TARR fon amount 
SR Sot Vol | 78-3 =! TOTAL Order Amount 
Lavish cote edllicarsdertade TO) Drange iny estate sara pero trey; 
, VCP con Phin : 2 
Inditdual Proceedings. cal for preter [2vi64 [) Mastrcad 
(44 (0 Preteens dren UNI 9 19M fea" 
Expiretion Dat: 
Lig tle, dined eric aeravable pot) 2pynutuw ot card: 
5 include Manu and Call ler badpo 
° ok Dep lew opr onpuprehonshetonml Reve/ Cal: 
Duk from TAPA Ubrary ae  S3 prn HK. See TAMA Software Litany ct 
Gardeit GPS-20 (Morndiey Price) $90 TS Ne Dteeraane, Clerk whi office about amet buy es ia 
‘Oncore VP ( einber Price) 4269.00 38 No Disooune Check enh office shout seme (hry ase: 
Subtotal:| || Added Total Kit Codes i Sto 
All prices subject 1s elige willoutyOlice and Gey pyyable in CLS. funds. Mombors receive 1K off on ih 
Kits and Vyldicallonw, Micase allow six to cight Weeks for your onder to be shipped. For specific 


information on kits, sco Pieduct Descrtian flyer, bilurrest E-mail 


—_—_— 


